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Stevens Type MX thermostats, either hermetically sealed (left) or semi-enclosed (right), 
help you avoid complicated control circuits in thermoelectric devices. 


One method is to apply a Type MX thermostat to the cold plate with a spot of epoxy 
and have the thermostat control the input, either through a relay or by controlling 
AC input to a rectifier which feeds the thermoelectric cooling unit. Simple and reliable? 
You bet. Inexpensive, too! Check us for full details while your product is in the 


A-4310 A 


design stage. 


STEVENS manufacturing company, inc. 
P. O. Box 1007 + Mansfield, Ohio 


THERMOSTATS 


CIRCLE 201 ON READER SERVICE CARD 
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On our cover—coffee mak- 
ing machine that brews a 
“perfect cup” of instant 
coffee. Developed by the 
General Foods research 
staff and their industrial 
design consultants Walter 
Dorwin Teague  Associ- 
ates, design details are on 
page 16. Left to right— 
Russell Kramer and George 

M Woodruff, General 
Foods Corp; Robert H Ensign and Milton Immermann, 
Walter Dorwin Teague Assoc. 

If an army travels on its stomach, coffee serves as its 
lubricant. For that matter, the coffee-drinking habit has 
played such an important part in our lives that portions 
of our daily working routine are set aside for its con- 
sumption, shops have been established for the sole purpose 
of drinking coffee—its extract even finds its wav into 
candies, cakes, ice cream, sauces, and the flavored milk 
for children “too young” to drink coffee “straight.” Per- 
haps no other food has affected the economic conditions of 
countries as has coffee. Originally called 
“quhwah” (Arabic for strength), it was first discovered 
by a goatherd around 850 AD. By the 14th century it 
had spread throughout Europe. cday, coffee, 
age, is consumed by 130 million Americans (the average 
adult: over 20 Ib annually). 


SO many 


as a bever- 


quite an evolution. For centuries, the only known way 
was by boiling, and naturally, there were multitudinous 
ideas on how to boil. Nevertheless, the results were in- 
evitably the same—a bitter beverage that, today, we 
wouldn’t dream of trying. Then, in 1702, came the 
French novelty of steeping coffee. Receptive to new 


culinary ideas, Frenchmen gradually adopted the new 
50 years had abandoned boiled coffee 


method, and 
altogether. 

The next step came in 1800 when DeBelloy invented 
the French drip pot (percolator, as it was then called) 
His method so inspired other inventors that an avalanche 
of patents for “improved” drip pots, including the mod- 
ern pumping percolator, were issued in England, France, 
Germany and the United States. The public, caught 
up in the excitement of the Industrial Revolution, was 
eager for any innovation, especially one that could be 
pleasurably used in the home. Coffeepot inventors had 
a field day. Among those who used the DeBelloy perco- 
lator as a guide was the American Count Rumford. He 
devised a pot that compressed the coffee in a filter com- 
partment, preventing it from being agitated by the water. 

Then, in 1840, Scottish marine engineer Robert Napier 
turned his attention from ships to coffee pots and in- 
vented an elaborate vacuum machine. His device was 
never patented, but 30 years later it was being manu- 
factured in Glasgow in the works of Thomas Smith & 
Sons. 

The device, a handsome piece of craftsmanship that 


The actual preparation of the cup of coffee has had 
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If you use or design for compressed air 
...and don’t have this new catalog... 





Please fill out this coupon or write on your company letterhead 


To: C. A. NORGREN Co., 3428 So. Elati St., Englewood, Colo. 


FOUNDED IN 1926 Gentlemen: Please send me without cost or obligation your new cat- 
alog, No. 1000, on the complete Norgren line of pneumatic products. 


C A NORGREN C Name_—___ Se ee — a 
7 * “ (Please print) 
3428 SOUTH ELATI STREET a 


ENGLEWOOD, COLORADO Company Name__ 


Company Address 


9611 
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oratory, consisted of a silver globe, a mixing container, 
a syphon and a strainer. A small amount of water was 
put in the globe and heated by a gas burner. Meantime, 
boiling water was added to dry coffee in the mixing 
container. Steam pressure in the globe forced steam 
through the tube into the coffee mixture, causing the 
mixture to become temporarily agitated. Then when 
the flame under the globe was lowered, the steam con- 
densed and a vacuum was formed. As if by magic, the 
vacuum pulled clear coffee back through the filtered 
tube into the globe, and the coffee was ready to serve. 


Scientific Islander 


As the president of Stevens eg of ‘Technology 
points out in his article on page 46, R & D today is 
hindered by three problems: the general public has been 
oversold, researchers are more concerned with money 
than with solving problems, and engineers are not mak- 
ing best use of available results. Research today is big 
business. Companies are es 
tablished for the sole purpose 
of investigating new products 
and processes . . . the gov 
ernment has organized groups 
attempting to find better 
ways to solve problems . . . 
large grants are bestowed on 
individuals to aid their search 
into the unknown. 

Thomas Edison was the a 
first to establish a research 
group in America, but Tycho Brahe had the world’s first 
research institute in operation several centuries earlier. 
Brahe, one of the foremost astronomers of his time, was 
probably the first ever to convince a government of the 


necessity to invest moncy in basic research. In the mid- 
16th century, King Frederick II of Denmark gave Brahe 
a small grant to pursue pure science. He also gave him 
the island of Hven, in the bay off Elsinore, on which to 
build his research laboratory. In 1580 the building was 
ready for occupancy. Called Uraniborg (“Castle of 
Astronomy”) the building housed a library, a series of 
laboratories, several observatories and living quarters for 
the scientists. On the laboratory grounds, Brahe also 
constructed a paper mill and printing shop, an instrument 
maker’s shop—and also an auxiliary underground observa- 
tory protected from the high winds. 

[he lab was used by Brahe and his assistants as well 
as a select group of “Research Fellows and Visiting 
Scholars” from all over Europe. Unfortunately, the lab- 
oratory only lasted 17 years. In 1597; Brahe fell from 
grace and was forced to leave Uraniborg for Prague. 
Science had lost out to politics. 


Add to engineer’s bookshelf 
Several ycars ago, Richard Koff, now assistant managing 
editor, assembled a list of books he felt belonged in 
an enginecr’s library. His bibliography was so well re- 
ceived that it has now been updated twice, see page 25. In 
his listing, however, is an omission which can only be 
attributed to modesty. How Does it Work?, written 
by Richard Koff, is to be published next week by Double- 
day & Company. In this book Koff starts with the familiar 
aerosol can and ends up talking about zippers. In be- 
tween he discusses such items as clocks, electricity, plas- 
tics, high fidelity, typewriters—to name but a few. Al- 
though the book won’t help the engineer solve his par- 
ticular design problem, it will reveal the answers to that 
question so often asked of him, “How does it work?” 
—Benedict A Leerburger Jr 














a fluid system that won’t fail. 
. What goes into rubber? 


an engineered elastomer. 


. Unconventional power sources 








NEXT WEEK IN PRODUCT ENGINEERING 


. 7 steps to cleaner fluid systems 


Anticipate the contamination problems before they occur—and you can design 


The filler being added to the mix may be only one of 10 or 20 ingredients in 


. New AGMA classification system for gears 


It covers spur, helical and herringbone gears, sets up 16 new quality classes 
and expands backlash classes of fine-pitch gears. 


Research promises a variety of new ways to generate power. Here’s how they 
work, and what their prospects are. 


. Torque-limiters protect light-duty drives 


Eight devices to disconnect breakable parts from dangerous torque surges. 
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Exploding foil tests 
plastic film 

The ultrahigh pressures produced 
by explosion of thin metal foil (PE— 
Feb 10 58, p 14) are being used to 
accelerate “slapper plates” to veloci- 
ties on the order of 0.1 cm/microsec 
and propagate plane-uniform high- 
pressure shock waves into polyester 
film targets. The slapper plates are 
driven directly out of a larger sheet 
or spalled off an intermediate atten 
uator sheet, and the velocity is meas 
ured by standard techniques. 

J. P. Penning Jr and D. V. Keller 
of Boeing, who described the system 
at the APS summer meeting, are now 
using 0.0005-in. aluminum foil to 
accelerate the slapper, and exploding 
the foil with the discharge of a 15-pf, 
20-kv condenser. 


How water attacks 
steel and aluminum 


Of the impurities commonly found 
in water—chlorides, sulfates, bicarbon 
ates, silicates—the first two are most 
corrosive to steel, with either one of 
them having relatively severe effects 

On aluminum, though, L. C. Rowe 
and M. S. Walker of GM Research 
Labs told a Chemical Specialties group, 
“no single impurity aftects corrosion 
to the degree that mixed impurities 
do.” For instance, a solution con- 
taining salts of copper, chlorides and 
bicarbonates, was found to have a 
marked accelerating effect on the cor 
rosion rate of aluminum, considerably 
greater than that of any single con 
stituent, but degree of pitting, they 
found, depends on temperature as well 
1s impurity concentration. 

Additional studies are now in prog- 
ress to learn more about this syn- 
ergistic effect; and other studies of 
neglected corrosion sources are also 


underwa\ 


Radioisotope measures 


surface roughness 

A system that uses radioiodine to 
measure surface roughness is being 
developed at U of Arkansas as one 
of several new 
more reproducible 
ment techniques. 


routes to simpler, 
surface-measure- 


PRODUCT ENGINEERING + JULY 3, 1961 


The isotope system is based on 
the correlation between surface area 
and gas adsorption: the rougher the 
surface, the greater its area and there- 
fore the more gas adsorbed per unit 
section. 

Ordinarily, it would be difficult if 
not impossible to measure the minutc 
amounts of gas involved. 
isotope simplifies the job. 

The sample is prepared, cleaned, 
and checked with a radiation detector 
to measure its background level of 
radiation. Next, it’s exposed to radio- 
active-iodine vapor. <A second radia- 
tion count then determines’ the 
amount of radioiodine pickup and 
therefore the roughness of the surface 
as compared to a standard sample 
(highly polished gold foil). 

The technique is still in early de- 
velopment, but factors 
have been worked out for several 
metals, and a preliminary report has 
been prepared—available through 
OTS, Dept of Commerce, Washing 
ton 25, DC (PB 161,844, 48 p, $1.25). 
Also available from OTS is a report 


The radio 


adsorption 


on another approach to the problem 
measurement of polarization capaci- 
This is PB 161,487, 39 p, $1. 


tance 


Conductivity cell simplifies 
electrolyte studies 

A conductivity cell that is virtually 
independent of frequency in the 500 
to 5000-cycle range, even at resistances 
on the order of 1000 ohms, has been 
designed at Brown U; and, says Prof 
R. L. Kay, it can be used with any 
bridge that has a Wagner-type ground. 

Guarded platinum electrodes can be 
dipped into the solution, and the solu 
tion can be stirred while the measure 
ment is being made, reducing tem- 
perature gradients and _ simplifying 
temperature control 

The cell itself is made of Pyrex glass 
and has an opening at the top so salt 
additions can be made without dis- 
turbing the electrical system. 

A description of the cell is being 
prepared by a student working under 
Kay; should be available within a few 


—ARG 


months. 





Laser for 


RUBY LASER for experimental work is now available from Raytheon Manu 
facturing. The laser (an optical maser) generates a high-intensity light beam 
of controlled frequency, may be used for light-amplification, communications 


and perhaps a concentrated heat source. 


Price for this unit: $5850, including 


laser head (with chromium-doped ruby and xenon flash tube) and power supply 





DEVELOPMENTS TO WATCH... 


Grinders reach 300,000 rpm, head for 350,000 


Already in production with 300,000-rpm grinders that have a continuous service life 
well over 260 hr, Vulcan Tool Co is now heading for the 350,000-and-more range. But, 
says Ralph Guess, Vulcan chief engineer, three big problems remain to be solved: 

The easiest is simply one of design and production—getting a smaller rotor. 

Next is lubrication. “What we need,” says Guess, “is just one drop of oil—misted in 
2 cu ft of air/min.” About a dozen lubricant suppliers are at work on the problem. But 
none has come up with a really good solution. 

Finally, the problem of harmonics—noise: As speeds go up, the sound of operation 
becomes a serious annoyance. One approach is use of odd and even numbers of balls— 
6 at one end and 7 at the other, for instance. But the problem is far from licked. Never- 
theless, Guess believes a 350,000-rpm unit will be possible, probably within a year; and, 
he says, “we'll get to a million if there’s any demand for it.” 


Lighter price for heavy metal 


If you’re looking for a new material for flywheels and counterweights, take another 
look at uranium. The “natural” metal is pegged at $24/lb; but “depleted” uranium— 
exactly the same in every respect except for lower content of the fissionable isotope—is 
just a little over $1/Ib. (The AEC’s latest price list shows fully depleted uranium—less 
than 0.4% U 235—at $2.50/kg.) 

Uranium, twice as heavy as lead, is suitable for many applications of the type that 
now use the “heavy metal” tungsten alloys, and can also be used for radiation shielding. 

This metal shows promise as an alloying element too (PE—Mar 21 ’60, p 8 and Aug 1 
’60, p 11). Latest report from Canada’s Dept of Mines says as little as 0.02% uranium 
in 0.40% carbon steel significantly reduces acid pitting. Salt water corrosion tests are 
now underway. Fatigue strength and elevated temperature properties are improved too. 
Says S. L. Gertsman of the Dept of Mines: Stress-rupture tests of uranium-bearing SAE 
1010 and 1040 steels show “‘a very significant” increase in stress-rupture life. 

There is evidence, too, that uranium can increase the hardness of copper alloys, and 
may have a beneficial effect on aluminum, magnesium, and zinc. Work on these alloys 
is, however, still in its early stages. 


Cut-rate thermoelectrics claimed by Japanese 


Thermoelectric elements for panel cool- 
ing-systems, refrigerators, and “thermo- 
pacs,” for less than $3 a pair. That’s the 
claim of Sanyo Electric. And, the Japanese 
company says, when its new Osaka plant 
is finished next month, it will be able to 
produce about a million a year. 

These are bismuth telluride elements, 
combined into modules containing 10 
pairs each. The refrigerator uses 16 such 
models; the thermopac, 12; the panel 
systems, 88. Based on Sanyo’s present 
prices, this means thermoelement cost 
for the refrigerator totals about $450. 
That’s not cheap; but, Sanyo says 
proudly, it’s 25% below the cost for any 
other Japanese manufacturer. It’s con- 
siderably below US costs too. A recent 
price list by one US supplier shows a 
rock-bottom price for a 16-clement mod- 


<a pesage REFRIGERATOR is one of several low- 
ule of about $70, or $700 for a com- 


: cost thermoelectric units being readied 
parable refrigeration system. for commercial introduction in Japan. 
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Group of new nylon resins coming 


A new series of nylon resins, basically type 66, is being readied for commercial intro- 
duction by Belding-Corticelli Industries. First offered will be a natural, nearly colorless 
resin with a heat-distortion temperature of 410 F at 66 psi (174 F at 264 psi); a dielec- 
tric strength of 380 v/mil; moisture absorption, 0.9%, and tensile strength, 10,200. 
This material is now available in sample quantities, should be in full production early 
next year. Later, BCI plans to expand the line to include a full range of colors and 
stabilized grade. 

Information may be obtained from H. K. Smith, Belding-Corticelli Industries, 1407 
Broadway, New York 18. 


These single crystals may hold complete circuits 


A well-known material, rutile (titanium dioxide) in single-crystal form may provide a 
medium in which entire circuits can be created for microelectric devices. 

By varying the oxygen vacancy density in the rutile crystal lattice, L. KE. Hollander 
Jr of Lockheed says, it’s possible to achieve a complete transition from an insulator 
(10° ohm cm) to a conductor (10° ohm cm). Furthermore, in the intermediate region 
(10° to 10° ohm-cm ), it shows dielectric constants as large as 10°. It also has anisotropic 
conductivity “in excess of 1000 to 1” at room temperature. There is evidence, too, of 
tunneling in thin films. 

By taking advantage of these facts and varying the oxygen vacancy density, Hollander 
told a recent electro-optical systems conference, it should be possible to create a 
complete circuit function in a single rutile crystal. 


New copying system does it with “selective distillation’ 





A process that reproduces text, 
drawings, and photos—in black- 
and-white or color—on paper, 
plastics, foil, fabric, film and 
rubber has been developed in Driving 
Britain, and is now headed for rollers 
commercial application. . 
Its inventor, Abram Games, Cutter — 
says it can be used for com- 
puter inputs and outputs and 
will make offset litho master Support 
copies as well as perform the cylinder Lomp 
usual office jobs. ut 
A company, Imagic Ltd, has Reflector 
been formed in London to de- 
velop the process and commer- 
cial equ.pment is now being Poper ree/ 
designed. First will be a type- 
writer-size, fully automatic 
model that will operate at 
speeds to 60 fpm; much higher OIL DISTILLED from master to copy, serves to 
speeds are believed possible. attract and hold the ink that reproduces the image. 





roller 


Oil reservoir 











The system gets its name 
from the fluid that does the work. Almost any distillable liquid (a light oil, for instance ) 
which can be selectively evaporated from areas of unequal temperatures will serve, but 
the process is the reverse of normal procedures in several ways. It is the original, not the 
copy paper, which is sensitized. This is done by depositing a very thin film of fluid on it. 
Then the original is placed in contact with the copy paper (see diagram) and exposed 
to an infrared lamp. The black (print) areas absorb heat, distilling the fluid onto the 
copy paper and transferring the image. The image is then “developed” by sprinkling 
powdered thermosetting resin over the copy. It adheres to the areas on which fluid 
has been deposited, and is “fixed” by a secondary application of the heat. 

To avoid mirror-imaging when opaque paper is used, a primary copy is made to serve 
as the master. When transparent paper is used, or when mirror-imaging is not object- 
able, this step can be eliminated. 

Games claims the fluid does not in any way injure the original. ~ARG 
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An International UB-220 gasoline engine powers this 
Kershaw Ballast Regulator. The machine works in either 
direction, has forward and reverse speeds up to 26 
mph. Engine accessibility promotes quick and easy 
service—another International feature. 


CIRCLE 8 ON READER SERVICE CARD 


ENGINEERING .. . Chief Engineer John Holley backs up 

his preference for International power 
with these facts: “We specify International engines for our heavy-duty 
machines because they best meet the demands of the job. The wide range 
of sizes, choice of fuels, and power adaptability let us fit the engine to 
exactly meet machine requirements. Design problems are virtually elim!- 
nated, and we get excellent cooperation and assistance from IH engineers” 


SALES ...... . Vice President R. C. Crosby has this 

to say about the selling advantages of 
International power: “Kershaw customers want equipment that will de- 
liver maximum dependability at lowest cost. Our experience, over many 
years, proves that International power meets these high standards of effi- 
ciency. Also, replacement parts are readily available. Maintenance of RR 
right-of-way often takes our machines to remote areas, but IH engine 
distributors or dealers are always nearby’ 


PERFORMANCE ... Measure the advantages of Inter- 

national power. First, you get a wide selec- 
tion of sizes—35 models from 16.8 to 385 max. hp—available in gasoline, 
LP gas, natural gas or Diesel. Second, you get dependable power that 
meets the most rigid performance requirements. Third, your product and 
reputation are backed by International’s widespread parts and service 
organization. 

When you specify International you get desirable engineering advan- 
tages and extra sales features, plus the built-in benefits that customers 
demand. Check the International line today, and find out how easy it is 
to design Sales Power into your products. Call or write to International 
Harvester Co., Engine Sales Dept., Melrose Park, III. 


INTERNATIONAL 


1 NENGINIES 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 
A COMPLETE POWER PACKAGE 





FROM WASHINGTON ... 


Congressional urging may lead to White House science council 


Congress wants a permanent science and technology council established in the 
White House. And the legislators want the White House to submit an organ- 
izational plan to create the new office by next January. 

Congressional approval of the measure would make the council a permanent 
part of the executive offices much like the present space council and the Council 
of Economic Advisers. Thus, it would not be subject to abolishment f:0m one 
president to another. 

Lack of over-all control over $9 billion or more spent each year by the federal 
government for research is the key reason for the move. Congress, at present, 
doesn't think there is sufficient coordination in research programs. And, signif- 
icantly, it doesn’t have any single agency that can report—or be held responsible— 
for total government research. 

Establishment of the new office is viewed as a compromise step between 
Congressional advocates for a whole new cabinet level office of science and tech- 
nology that would lump all federal research and development under one agency, 
and those that merely want stronger guidance for the program. 

White House compliance with the request is sure to come. Just recently, 
Dr Edward Wenk, Jr, senior specialist in science and technology at the Library 
of Congress Legislative Reference Service, was appointed to serve as the executive 
secretary of the Federal Council for Science and Technology. This council was 
established by executive order back in 1959, but was never fully staffed. 

Actually, the White House is now moving in the same direction to beef up 
coordination of R & D that Congress wants. The chief difference is that Congress 
wants the organization to be given a permanent status. 


NSF predicts doubled technica! manpower needs 


The requirements for engineers and scientists by 1970 will double the number 
employed in 1959. But, the projected input of manpower in these fields won't 
meet these requirements. 

That is what a report to be published in Setember by the National Science 
Foundation will show. Final drafts of the report, prepared by the Bureau of Labor 
Statistics, are now being processed. 

In the base year, 1959, there were some 800,000 engineers and 300,000 scientists 
employed both in government and industry. By 1970, twice this number will 
be needed. This increase will not be uniform, however: the requirements for 
scientists will increase by a larger percent than engineers. Within the field of 
engineering, the need for mathematicians will rise the sharpest. In 1959, for 
example, there were some 30,000 mathematicians employed. By 1970 the require- 
ment will increase two to three times. 


Manned buoy will aid ocean research 


Two giant research buoys for ocean research wil! be put into service late this 
year. A 355-ft long buoy with a 20 ft base dia is being built by Scripps Institution 
of Oceanography for use in the Pacific. Called FLIP (floating instrument plat- 
form) the vessel will be towed out to sea where it will be flooded so that it floats 
upright with over 300 ft of its structure below the surface. A four-man scientific 
team will man the free floating buoy for up to two-week periods. 

A similar, but slightly smaller, buoy will be built by the Naval Ordnance Lab 
for research in the Atlantic. Called SPAR (seagoing platform for acoustic research) 
the Navy's buoy will be unmanned, but tended by two ships. 
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British engineering excites Soviet interest at trade fair 


@ Fairgoers ask technical 
questions 
e Russians 
ment 

e British visit 
startling 


probing 


want automatic equip- 


plants; see nothing 


Moscow—When the Soviet Union 
turns to the West for engineering 
equipment, it wants high-precision ma- 
chinery — preferably automatic — that 
can be operated by a semi-skilled work 
force. This is the impression carried 
away by exhibitors at the big British 
Trade Fair in Moscow which attracted 
more than 1.250.000 Soviet visitors 
during its 17-day stand. 

Engineering, electronics and scien- 
tific instrument exhibitors constituted 
a substantial number of the 725-odd 
firms making the long, expensive trek 
to the Soviet capital for what proved 
to be the most successful commercial 
fair ever staged in the USSR. Its 
“strictly business” approach pleased 
the Russians, including Premier Nikita 
Khrushchev, who personally assured 
the British their fair was vastly su- 
perior to the US exhibit in 1959 
which emphasized the American stand- 
ard of living. 

Only a_ half-dozen machine-tool 
makers participated in the British 
show. Others backed out because of 
high transportation and exhibition 
costs. But electronics manufacturers 
showed up in force with small-craft 
radar, TV cameras, radio telecom- 
munications systems, radio direction- 
finders and electronic instrumentation 
and control equipment. 

Instrument makers showed high- 
speed cameras, vibration generators, 
signal generators, oscilloscopes and 
similar equipment. Eight electronic 
items on the strategic embargo list— 
and therefore banned for sale to the 
Soviet Union—were brought to Mos- 
cow by exhibitors who apparently 
hoped the ban would be lifted by a 
sympathetic British government. It 
wasn’t. 

Many British businessmen, mind- 
ful that the USSR now has a large en- 
gineering industry of its own, are con 
vinced it is pointless to try to sell the 
Russians standard equipment. 
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RUSSIAN CITIZENS attend British trade fair in Moscow. 


As one machine tool man put it, 
“Nowadays, the Russians have engi- 
neers quite capable of coming up with 
good designs but their labor force is 
not always of the highest caliber.” 
Hence they are in the market for ac- 
curate, highly productive equipment 
that can be operated easily. 

Machinery displayed at the fair, and 
Soviet reaction to it emphasized this 
new point: 

e Scottish Machine Tool Corp ex- 
cited Russian interest with its cold 
hydraulic ship frame bender. Com- 
pany officials said it was the first ever 
shown in the USSR and they were 
invited to lecture on the machine to 
the State Committee for Shipbuild- 
ing. 

e BSA Tools Ltd found the Rus- 
sians most interested in its automatic 
chucking machine, featuring a disk 
program-control unit. 

e Coventry Gauge and Tool Co. 
exhibited a two-way tap grinding ma- 
chine, described as the fastest in the 
world. 


© Dowding and Doll Ltd brought 
along its Universal Hobbing Machine 
and a multiple station Wiedeman tur- 
ret punch press, which can be run by 
a relatively unskilled operator who 
merely follows a color code on a tem- 
plate. 


@ Churchill Machine ‘Tool Co, 
showed three types of precision grind 
ing machines, all capable of operating 
as part of an automatic line 

licket distribution was handled by 
the Soviets. 
brought from all over Russia 


Visitors were apparently 
Pye, Ltd 
reported talks with people from as far 
Ihe ticket holders 
grabbed up technical sales brochures 
as fast as they were laid out. In fact, 
after the first day, most companies 
put their literature under lock and 
key to control distribution. As a rule, 
the technical level of inquiries from 
when admittance 


away as Siberia. 


morning visitors 
was restricted to representatives of 
Soviet industry — was described as 
“quite high.” Not only were the 
questions often detailed and technical, 
but many visitors showed up with pad 
and pencil in hand to sketch com- 
ponents of particular interest to them. 


HOW SUCCESSFUL? 


By and large, the British were satis- 
fied with results. It is doubtful that 
the fair paid its way, short range—that 
spot. But 
long range it should prove worthwhile 
for companies new to the Soviet 
market and the “‘old hands’’ who have 
been dealing with the Russians for 


is, in sales generated on the 


years. 


More than £10 million in sterling 


1 
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contracts (roughly $28 million) were 
announced during the show, though 
the big ones had been negotiated 
earlier. These included a Vickers con- 
tract to supply a complete plant for 
production of nylon-66 industrial 
fiber; a Coventry Gauge and Tool 
contract to sell 24,000 Ib of gear 
and jig-grinding machines; and Hawker 
Siddeley receipt of firm orders for 
500,000 Ib of electrical power equip- 
ment. The Pye Group, which has had 
a successful record of selling to the 
Soviets for years, is optimistic that it 
will sell another instrument landing 
system for Moscow’s Shermetyevo Air- 
port. It has already sold two to the 
Soviets. 

There were some irritants. An ex- 
pensive industrial microscope disap- 
peared right off the stand of an in- 
strument manufacturer. Exhibitors 
were discouraged from building up 
sales contacts. One company asked 
visitors to leave their names and ad- 
dresses. It was advised by the Soviets 
to cease. 

Most companies managed to find 
purchasers for equipment they brought 
to Moscow, though some of the elec- 
tronic exhibitors had to ship their 
wares back home. As for the conse- 
quences of these sales, one metalwork- 
ing exhibitor was asked what would 
prevent the Soviets from buying one 
machine, then making their own 
copies. 

“They can copy the design,” he 
replied. “But that doesn’t mean the 
copy will have the accuracy of the 
riginal, or that it will be made from 
materials necessary for high precision, 
or that the high quality cutting oils 
will be used.” 

Curiously, the questions most fre 
quently posed by Soviet visitors to 
the machine tool stands were: What 
is the composition of the cutting 
wheel? What is the degree of accu- 
racy? Some visitors even took their 
own accuracy measurements. 

For their part, the British got a 
limited look at Soviet industry in 
visits to a few plants and to the Perma- 
nent Exhit ition of Economic Achieve- 
ments. One machine-tool manufac- 
turer was considering purchase of a 
lathe from the Krasnii Prolaterii Plant, 
whose mass preduction of relatively 
simple machine tools has stirred fears 
that the Soviets will successfully in- 
vade Western European markets. 

“T want to take it home and give 
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it a good going over. I think it will 
pay us to keep up with what these 
people are doing.” 

Metalworking men saw cquipment 
described as the latest in machine- 
tool developments at the Economic 
Achievements Exhibition. 


“I saw nothing there which isn’t 
already available in the West,” com- 
mented one visitor. “If that is actu- 
ally their best, we don’t have much 
to worry about.” 

—Ernest Conine, 
Moscow News Bureau 


Better cast iron properties promised by new process 


Watertown, W1s.—A line of low 
frequency induction-melting and re 
ceiving furnaces should reduce the 
cost of castings, increase uniformity 
and strength of the material, and pet 
mit thinner wall design in all grades 
of cast irons, say engineers of Hevi 
Duty Electric Co, American licensee 
of Forni Elettrici A Tagliaferri, Italian 
firm that developed the new equip 
ment. First American installation, 
starting with a receiving furnace or 
forehearth, is expected to be opera- 
tional by July. It will be at the Silbley 
Machine and Foundry Co, South 
Bend, Ind. 

Strength of cast iron produced by 
this system is around 20% over that 
of standard methods. Corrections and 
changes in the analysis of molten iron 
can be made in the receiver with a 
minimum of This 
producing a number of different com 
positions from the same master melt. 

Design of the induction unit is 
such that the electrical energy which 


losses. permits 


Plastics lighten landing gear 


keeps the molten iron at heat also 
induces a stirring action in the melt. 
his action can be controlled so as 
not to extend to the layer of slag and 
oxides floating on the molten metal, 
thereby giving a cleaner iron. Also, 
the graphic flakes are kept small; the 
combination of clean iron and small 
graphite flakes is responsible for the 
higher strength of the product. 

In Italy, where some 800 such in- 
stallations are in operation, the melt 
ing furnace replaces the cupola, while 
the forehearth is used to refine the 
melt, to bring it and keep it at the 
pouring temperature, and to make ad 
ditions. 

In the first American installation, 
the forehearth is planned to be used 
in conjunction with a cupola. Later, 
a melting furnace will also be in- 
stalled. 

Metal from the forehearth is poured 
directly into the molds. The construc 
tion is such that poured metal comes 
from the bottom of the forehearth, to 


of lightweight plane 


Two innovations in aircraft design are claimed for this Swedish four-seater: 
its fuselage, wings and control surfaces are entirely of sandwich construction 
and its landing gear is fiberglass-reinforced plastic. The sandwich is alumi- 
num-honeycomb core between aluminum alloy surfaces. The plane’s top speed 
of 150 mph is said to be about 10% greater than that of its competitors. This 
is attributed largely to the weight-cutting construction, but partly also to the 
high position of the wings. Expected to be a military reconnaissance or an 
industrial service plane, it was designed by AB Malmo Flygindustri in close 
cooperation with Saab and military authorities. 
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prevent contamination with slag or 
oxide inclusions. 

Also claimed for the new forehearth 
is increased fluidity of the melt. This 
permits pouring at lower temperature 
and allows thinner wall design of cast 
parts. 

In the melting turnace the induc- 
tion coils are located in the center of 
the melt. The furnace proper can be 
lifted from the base-and-coil assembly 
and replaced with a spare. 

In the forehearth the coil is out- 
side the furnace proper; heating oc- 
curs in annular chambers surrounding 
the coil and connected with the bot 
tom of the melt. 





Coming—lighter-weight cast-iron parts 


Detroir—Cast-iron parts tend to be 
heavier than they need be because 
allowance must be made for irregu- 
larities in the molding and for minor 
shifts that occur in the casting proc- 
ess. A number of advances have been 
made in the casting process, says C. H. 
Patterson, Ford vice president for the 
Power Train and Metal Stamping 
Group, but up to now they were con- 
sidered too expensive for application 
in the casting of gray iron. They were 
restricted to casting light metals, cs- 
pecially in the aircraft industry. 

Now, says Patterson, the techniques 
can be applied economically to iron 
castings, and these significant improve- 
ments have been added to the “green 
sand” molding process: 


e Cores made of sand mixed with 
a phenolic binder. This replaces the 
cereal-and-oil binders previously used, 
and permits repetitive production of 
accurately shaped cores. 


© Use of preheat boxes to quick-cure 
the sand-plastic mixture. This re- 
duces to seconds the time required to 
cure the cores. Previously cores had 
to be baked for hours, and were sub- 
ject to distortion in handling and dur- 
ing baking. 


e Green sand is packed to higher 
densities and hardness in the molds by 
higher pressures of cylinders in the 
molding machines, permitting greater 
accuracy of mold cavities. 


Ford is expected to use the new 
process in production of cast iron en- 
gines for the 1962 model year, Patter- 
son concluded. 

—Felix Giordano, Regional Editor 
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Secondary seal speeds valve replacement 


A 90° counterclockwise twist permits removal of solenoid, actuation mechanism 
and valve body from housing and lines. Whittaker Controls, Div of Telecomput- 
ing Corp, added a secondary seal to close flow ports when valve is removed for 
replacement. A reverse twist locks new valve in place, releases the seal and 


clears the lines for flow. 


Present valve is used in aircraft fuel lines and 


operates at 60 psig at 135 F. Whittaker claims the valve body protects the 
valve mechanism and the valve is less prone to leakage as plumbing, once 
connected, is never removed from the body except to replace O-rings or gaskets. 
Processing, nuclear and machine-tool industries have expressed interest in the 


valve, Whittaker reports. 


US Patent policy hinders invention, executive warns 


Los AnceLtes—The US government 
is delaying a moon landing by usurp- 
ing patent privileges of inventors. This 
charge was raised at the semi-annual 
meeting of the American Rocket 
Society and the Institute of the Aero- 
space Sciences here by Robert R. Lent, 
vice president of the Strategic Indus 
tries Association. SIA is an organiza- 
tion of small- and medium-size defense 
firms that subcontract to the large 
West Coast plants. 

Lent, who is also a management 
consultant and vice-president of Riggs 
Nucleonics Corp, said that he recently 
testified against the government's pres- 
ent patent policy before the McClel- 
lan Committee. He told the legislators 
that now “the government grants to 
any and all a royalty-free license to 
make, use and sell anything to which 


the US holds title, thereby negating 
the exclusive feature—and value—of 
the patent concept.” SIA and _ its 
members, he said, have pledged to 
fight such abridgment of patent con- 
cepts, and hope to get them reversed 
soon. 

He pointed out some especially 
objectionable patent policies: 

© The Atomic Energy Act in essence 
gives the government the right to any 
patent acquired by individuals or busi- 
nesses working under contract for 
AEC. 

©The National Aeronautic and 
Space Act makes any invention con- 
ceived in performance of any work 
under NASA coatract the exclusive 
property of the US. This holds true 
even if the inventor did his work out 


news continued on page 14 
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GEARMATIC 


HYDRAULIC WINCHES 


@ Fully-hydraulic proven design 

@ Line pull capacities 6000-22,000 ibs. 
@ Simple, single-valve control 

@ Automatic pressure-actuated brake 


Gearmatic’s sensational new hydraulic 
winches . . . models 6, 11 and 22... 
reverse at 0 to 5.25 times forward speed, 
unloaded or under load. Automatic revers- 
ing is also available. Write for Bulletin 
H-860. 


COMPANY LTD. 


7400-132 Street, North Surrey, B.C., Canada 
GHCD - 61 
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news continued from page 13 
side business hours and was not even 
directly assigned to the contract. 

Now a new act under considera- 
tion will extend the NASA provisions 
in about their present form to all gov- 
ernment work. Business firms, Lent 
says, have been able to sidestep objec 
tionable provisions by not doing busi- 
ness with the agencies in question. But 
the legislation, proposed by Senator 
Long (D-La) will force manufacturers 
to sell to government agencies, and 
thereby accept their terms. According 
to Lent, the Long bill “reverses the 
right” of business to sell to whom it 
pleases. 

In conclusion, Lent warned that 
these acts and the proposed bill may 
dam the flow of new technical ideas 


Rubber takes what steel can’t 


by usurping the patent privileges 
granted by the constitution. All this 
will handicap, if not paralyze, our 
scientific assault on the moon and the 
planets, he said. * 


Job hunting poses few 
problems for 1961 grads 
New Yorx—Despite concern over a 
tightening market for engineers, there 
is virtually no slakening in the rate at 
which recent technical grads are mak- 
ing definite plans for next year. 

A survey of 49 schools shows that 
83.3% were definitely committed to 
jobs, military service, graduate studies 
or some other plans by May 19. This 
compares with 84.4% last year. 

EJC finds that there has been a 


A 1/3-in.-thick slab of rubber, in foreground, withstands 5000 F flame of an 
oxy-acetylene torch that burns through a slab of steel at rear. The rubber, a 


silicone material, has withstood temperatures to 9000 F in tests. 


It’s been 


developed by the Silicone Products Dept of General Electric, and is expected 
to have application as a protective coating for missile and space vehicles. 
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3% drop in job placements, but this 
has been. compensated by a 2.5% in 
crease in the number going on to 
graduate study and a 0.9% increase 
in those heading for military service. 

Electrical engineering students 
have been the most successful in find- 
ing jobs. Some 69.5% already have 
jobs and 8.4% are considering offers. 
Another 11.1% will continue their 
studies. Among mechanical engineers, 
62.3% have jobs; 10.2% are consider- 
ing offers and 10% will do graduate 
work. 

Chemical engineers have had a 
more difficult time—only about half 
(51%) have definite job commit- 
ments and 7.5% are considering po- 
sitions. About one-fifth (20.9%) 
are heading on to graduate school. 

EJC will make a final report later 
this summer based on a mid-June sur- 
vey. It may well show some further 
changes in career plans. * 


Student loans encourage 
faculty careers 


Evanston, ILt.—A serious shortage of 
engineering college faculty is being 
attacked by the Ford Foundation with 
1 program of $50,000 grants to ten 
universities for student loans. 

Under terms of the loans, engineers 
interested in teaching careers, but un 
able to finance a doctorate, can obtain 
assistance over a three-year period to 
a maximum of $10,000. The loans 
are a supplement to normal graduate 
student aids and are particularly de 
signed for young men with families. 

The loans are afterward “forgivable” 
at the rate of $1000 a year for each 
year the student serves as a full-time 
faculty member in the US or Canada. 
For students, who change their minds 
about a teaching career, the loans must 
be repaid at the rate of $1000 a vear, 
plus interest. 

The program is experimental. Initial 
participating institutions are: North- 
western, Columbia, Iowa State, 
Minnesota, New York, and Washing 
ton Universities, Illinois Institute of 
lechnology, Rensselaer and Virginia 
Polytechnic Institutes. 

Only 500 Americans now receive 
engineering doctorates each year, Ford 
Foundation says. Yet it estimates that 
1000 additional faculty members are 
needed each year. The loan program is 
expected to help correct this situa- 
tion. . 
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FLANGED Nyliner 


GOST LESS’ to BUY 
GOST LESS to INSTALL 
~S ELIMINATE LUBRICATION 


Additional Benefits: 


LOW FRICHON 
RESIST POUNDOUT 

NO FRICTION OXIDATION 
DAMP VIBRATION 
OPERATE IN’ LIQUIDS 
NON-CONTAMINATING 


wy a DOUBLE-FLANGE Nykner 


INSTANTLY REPLACEABLE 
RESIST ABRASION 
MINIMUM .SPACE 
SILENT: OPERATION 
LIGHTEST WEIGHT 
REDUCED WEAR 


CLOSE FIT 
LONGER LIFE 
EASILY INSTALLED 
LESS SERVICING 
SELF-RETAINING 
RESIST CORROSION 


Engineered to Solve Problems .. . Improve Products . . . 
Reduce Costs! 


NYLINER Bearings are a-highly engineered thin liner of DuPont Nylon, designed 
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ving most of the limitations surrounding its use. The compensation gap prin 
ciple assures maintenance of diametral tolerances for precision applications 
Seven=Standard Types available from stock. Write for literature and name of 


representative who stocks NYLINER Bearinas for immediate shipment 


y ‘sy THOMSON INDUSTRIES, Inc. 
AS. iS WANHASSET, NN OR. 
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MAXWELI 


mHOUSE 
(peace 


As working prototype of machine develoved by industrial design consultants. 
Water boiler, with temperature and level control equipment, is at left. Mechanism 
for feeding, opening and emptying coffee packages into decanter is at right. 
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Controlied until 
the last drop 


@ One out of every three cups of coffee 
consumed in American homes today is 
made of soluble or “instant” coffee. This 
simpler, quicker and less messy process has 
always been attractive to the food service 
field (resturants, lunchrooms, hotels, hos- 
pitals, etc), particularly if the potentially 
lower labor costs could be realized on a 
mass-feeding scale. The Institutional Prod- 
ucts Div of General Foods Corp, makers 
of a number of well-known coffee brands, 
asked its industrial design consultants, 
Walter Dorwin Teague Assoc, NYC, to 
study coffee-making methods and equip- 
ment in relation to the food service in 
dustry. 

At the same time, in another part of the 
program, the Maxwell House Div. labora 
tory was asked to undertake an investiga 
tion that established the factors determin 
ing quality and acceptance of the brew 
from soluble coffee. Satisfying these require 
ments through batch after batch of coffec 
brewed by a variety of people at all hours, 
and various stages of busy-ness and fatigue, 
indicated a need for completely automatic 
equipment, something that did not exist 
in the food service field And to take 
metering of the instant coffee out of the 
operator’s hands required a new packaging 
system. In other words, the machine 
to be developed had to ensure complete 
control of the product—the soluble coffee 

from the time it was packaged until the 
brewed coffee was poured into the cus- 
tomer’s cup. 

A working prototype (photo, left) of the 
coffee maker first demonstrated by the 
league organization around the middle of 
1960 was able to satisfy all objectives 

1s introduced at the National Restau- 
rant Show in Chicago this spring, the 
machine is capable of making up to 300 
cups of coffee (10 gal.) an hour—as com 
pared to 180 cups for the best competitive 
figure. The General Foods coffee machine 
requires only a third of the direct 
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STRIP of instant coffee packages being 
threaded into machine’s loading reel. 
Left side covers removed, showing elec- 


labor time required by other machines 
And since the new machine is connected 
directly to the water supply, it eliminates 
the perilous pouring of boiling hot. water 
vver ground coffee in the top of conven 
tional coffee urns 

In fact, the Genera! Foods equipment 
stands only 28.5 in. high, and its 24-in 
depth makes it suitable for the backbars of 
even the most crowded luncheonettes. Of 
particular interest to the smaller food 
service operations is the fact that the 
machine is competitively priced—plus th« 
fact that it produces th 
brewed coffee whether it is used to ca 
pacity or only infrequently. ‘The on-off 


same quality of 


switch also allows using the machine to 
draw hot water alone for tea, cocoa or 
soup. 

The machine is charged with a strip 
laminated of paper, polyethylene and alu 
minum foil, divided into 18 bags contain 
ing identical quantities (by weight) of in 
stant coffee. ‘The carton containing th« 
strip is inserted in the brewer by the oper 
ator, who threads the strip onto the load 
ing reel. After placing a standard glass 
coffee decanter in position, the operator 


depresses the decanter guard lever for 3 
to 5 sec to begin the coffee-brewing cycl 
lhe machine opens a package of instant 
coffee, empties the contents into the de 


canter, mixes it with boiling water. Only 
one adjustment is provided—because coffee 
strength preferences vary according to lo 
cality, the machine may be set to deliver 
56, 60, or 64 oz of water to the carafe 
The brewer operates on a standard 208 
or 240 v line and uses this voltage only 
during the brewing cycle. It is being man 
ufactured by the Lennox Tool & Machine 


Builders Co. JK 


PRODUCT ENGINEERING + JULY 3, 1961 


a ae ad 


control arrangement. Machine takes up 
only 13 in. of counter space and is 24 
in. deep, 2812 in. high. 


trical circuitry and coffee loading unit. 
Right side covers removed to show 
water tank, temperature and level 
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Coffee is produced by placing decanter in the machine and pushing the bowl 
guard down. Depressing the guard energizes the immersion heater and initiates 
the timer cycle. The timer advances the reel to bring a new envelope under the 
rotary knife. The rotary knife begins to spin and while spinning pivots through 
approximately 50° arc to slice the polyethylene-aluminum bag in half. The 
agitators attached to the knife hub beat the bag to remove all 6f the contents. 
The product in the bag drops down the tinned funnel into the bowl. 

When the water in the tank reaches boiling temperature the pressure switch 
closes the vent valve, de-energizes the water level circuit and shuts off the heater. 
Steam pressure then drives the water through the standpipe to the bowl. When 
the water level drops below the level of the standpipe the steam pressure drops, 
pressure switch opens vent and energizes the water level control to refill the 
tank. Air from blower is directed down the funnel to keep it dry at all times. 
This prevents the product, instant coffee, from sticking to or clogging the funnel. 
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fast delivery on custom requirements 
SPUR » HERRINGBONE + HELICAL 


Horsburgh & Scott specializes in 
fast production of quality indus- 
trial gearing... 

Gears engineered to meet cus- 
tom requirements in a wide range, 
from small to large sizes. 


Speed Reducers produced in 
standard types and special drives 
for fast custom delivery. 

Send your specifications, or let 
our technical staff make recom- 
mendations. 


Write for Catalog FLB-60 
HORSBURGH & SCOTT CO. 


ABA 5112 Hamilton Avenue « 


Cleveland 14, Ohio 


Manufacturers of Gears and Speed Reducers for over 75 years 
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Author's reply to patent problem 


To the Editor: 

Perhaps my comments were not suf- 
ficiently clear, but Mr Tricon (June 12, 
p 28) has misunderstood the five-patent 
proposal. The requisite of five issued 
patents applies only to qualifying an in- 
ventor for the benefits. They need not 
even have been granted during work for 
a single firm . They merely establish proven 
creativity. The requisite has nothing to 
do with a firm’s establishing or expanding 
its business. The benefit, derived by the 
inventor only when a firm does establish 
or expand a business on the basis of an 
invention of his which occurs after at least 
five patents have been issued to that in- 
ventor, includes the sixth and subsequent 
patents. 

The employer would not be judge and 
jury if this proposal were enacted into law. 
However, we propose no law to eliminate 
job-hopping. We merely believe that engi- 
neers would be more content when reap- 
ing the benefits of their work and would 
choose to remain in their job. We propose 
no law to prevent the hiring of new talent, 
to prevent the buying of “outside” inven- 
tions, or encourage the stifling of business. 
We recognize that there are always those 
who seek loopholes and engage in skuldug- 
gery. We must rely on the legislative body 
to draft the best possible plan to achieve 
the goal of reward for creativity. 

—SaMvuEL R FRANKEI 
Frankel Engineering Labs Inc 
Reading, Penna 


Patents! Who owns them? 


To the Editor: 

From the officials of large corporations 
and government laboratories I have been 
hearing how research is no longer an in- 
dividual accomplishment, but is the result 
of a team. It naturally follows that the 
government has the biggest team of all. 
The second part of this theory of group 
achievement is that all the creative efforts 
belong to the owner of the labs because 
they occurred through the use of the firm’s 
equipment and the interaction of the firm’s 
personnel. Creativeness is not something 
that a man owns or possesses. It is the 
result of group effort. 

Why don’t the universities tune in on 
this line of thinking and stop giving in- 
dividual grades? Surely they know that it 
is the group that takes the course, that 
uses the expensive equipment and comes 
up with the answers. Why should they 
bother to give ownership of the grades to 
individuals? The individual is just going 
to become part of another mob—oops! 
“group action”—and all the results there 
will be owned by the institution, for they, 
like his grades, will be made by group 
activity with the physical equipment sup- 
plied. 

As a nation, are we saying, “It is im- 
moral for Russia to own the individual's 
land and to continue to take this item by 
conquest, but it is all right for the USA 
to own the minds of its people and to take 
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all that they can produce?” 

On second thought, why should the 
Russian own his land, or the American 
his creativeness? They are both happy, 
aren't they? —Howarp R Joxunson 


Haddonfield, N |] 


Design engineers unfit 
for value engineering 


To the Editor: 

In your editorial in the June 5 issue, 
“He Who Has Ears,” p 39, I got the 
impression that you associate value engi- 
neering with underdesign. This is not 
true in any sense and I object to the in 
ference. Any ethical value engineer worth 
his salt will not sacrifice any necessary 
function for the sake of cost reduction. 

It is not my intent to illustrate this writ 
ing with glowing examples of cost reduc- 
tion without loss of function. It suffices 
to say we have produced our share of 
cost reductions and often improved design 
at the same time. It seems to be sort 
of normal for design engineers to be 
critical of value engineering—the con- 
tention being that the lowest cost design 
is part of the good designer’s job. In reality, 
however, if this were true, value engi 
neers would never have a project. 

It’s fundamental that any qualified engi- 
neer who spends full time on cost reduc- 
tion can produce significant results. Many 
design engineers, unfortunately, are not 
qualified for value engineering work be 
cause of parochial and negative character- 
istics and an introverted personality. 

—R. E. Meyers 
Head, Value Engineering Branch 
San Francisco Naval Shipyard 


COMING EVENTS 


JULY 


9-14 . . . . Instrument Society of Amer 
ica, IFME, AIEE, IRE, 4th International 
Conference on Bio-Medical Electronics & 
14th Conference on Electronic Techniques 
in Medicine & Biology, Waldorf-Astoria 
Hotel, NYC 


18-20 . . . . Western Plant Maintenance 
and Engineering Conference and Show, 
Pan Pacific Auditorium, Los Angeles 


AUGUST 


American Institute of Elec- 
trical Engineers, Pacific General Meeting, 
Salt Lake City, Utah 


American Society of 
Mechanical Engineers and American In- 
stitute of Chemical Engineers; Institute of 
Mechanical Engineers and Institution of 
Chemical Engineers (Great Britain), Inter 
national Heat Tr€nsfer Conference, Univ 
of Colorado, Boulder 


For a listing of addresses of societies and 
associations send 25¢ to Product Engineer- 
ing Reader Service Dept, 330 W 42nd 
St, NY 36. Ask for brochure R 32. 
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COMPLETE 


in Hydraulic 
Transmission 


When stamped on Anchor 
hydraulic components . . . the 
Anchor emblem is your definite 
assurance of constant, uniform 
quality in design, engineering 
and manufacture. . . and com- 
plete reliability in hydraulic 
transmission lines. Anchor 
fluid power components elimi- 
nate equipment downtime... 
production delays . . . idle 
manpower. 


Anchor’s comprehensive line 
of Hydraulic Hose Assemblies 
with Pressed-On, Reusable, 
Clamp-Type or 4-Bolt Split- 
Flange “O” Ring Head Cou- 


ANCHOR HOSE ASSEMBLIES with 
Pressed-On Couplings for maximum 
working pressures from 12,500 PSI to 
100 PSI. 

ANCHOR REUSABLE, CLAMP-TYPE, 
DULOC and/or HOLD-FAST COUP- 
LINGS for pressures from 5000 PSI 
to 100 PSI. 


Andy Anchor says: 
‘Pledge of Performance’. . . 


Pe 


ig 


plings . . . Hydraulic Hose . 
Adapters, Adapter Unions, 
Pipe Fittings, and SAE Boss 
Fittings with the greatest va- 
riety of thread combinations — 
pipe, J.I.C., SAE — give long 
life, uninterrupted trouble-free 
service ... with minimum 
maintenance. 

Today .. . as it has been for 
over 20 years . .. Anchor is first 
choice among original equip- 
ment manufacturers. 

Send for the Condensed Cat- 
alog .. . to help you choose the 
right Anchor hydraulic compo- 
nent for your equipment. 
ANCHOR 4-BOLT SPLIT-FLANGE “0” 
RING HEAD COUPLINGS for pres- 
sures from 3500 PSI to 100 PSI. 


ANCHOR ADAPTERS, ADAPTER 
UNIONS, PIPE FITTINGS, SAE BOSS 
TYPE FITTINGS in variety of styles and 
sizes, and thread combinations. 


“Remember . . . the Anchor emblem is our 
always! You increase the sale- 


ability of your equipment with Anchor fluid power components.” 


ANCIHOR Coupling Co.Inc. 


346 North Fourth Street, Libertyville, Il. 


Branch Plants: Dallas, Tex., Plymouth, Mich. 
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lot 
of 
hot 
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with # » 
VULCAN 


FINNED HEATERS 


You get a lot of hot air with 
Vulean Finned Strip or Tubu- 
lar Heaters in such applications 
as blower type electric unit 
heaters; duct heating; unit 
convection heating; as oven or 
space heaters in dryers, pump 
rooms, etc.; baseboard room 
heaters and many other 
applications. 

And this is no “hot air”: 
Vulcan Finned Heaters provide 
six times more effective heat 
transfer surface than similar 
non-finned elements. They are 
available in a wide range of 
sizes, wattage and voltage rat- 
ings, sheath materials, and 
terminal construction. Finned 
tubular heaters may be formed 
in a variety of hairpin bends. 


Write for catalog and prices. 





VULCAN | 
|. sae atone emtp 
+ , Danvers, Mass. 
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For Your INFORMATION (personal) | 


Be sharp, stay sharp 
A pencil pointer, specific- qm 

ally designed for draftsmen 

and engineers, is being in- 

troduced by Jones & Co, PO 

Box 2074, South Bend, Ind. 
It has an abrasive ring to 

do the sharpening, a vinyl- 

plastic wiping surface to clean 

the point, and a stop plug to 

position the pencil and keep 

the operating parts clean. 

The case is aluminum (about : 

3 in. dia), and over-all length , , 4 $ Wiping 

is 3 in. Price: $1.50 each ($! VA surface 

each for 10 or more). Abrasive ring 


Want to swim?—wiggle 

It’s oscillation of the skin, not the beating of fins and tail, that moves a 
fish forward. So says Office of Naval Research. It’s been sponsoring studies 
at California Institute of ‘Technology which are exploding a good many fish 
stories. ‘The aim: new approaches to propulsion. 

The studies, on live fish in the Columbia River and on a “mechanical fish” 
(a strip of copper foil immersed in a water tunnel and undulated by a system 
of cranks and gears) built at CalTech show the fins and tail function 
primarily as ailerons and rudders—for stabilization and control. Main propul- 
sion is from oscillation of the body. The wiggling produces a pressure 
difference across the two sides of the fish. Forward thrust is achieved when 
the body is angled so that the side of greater pressure pushes the fish for 
ward. Motion of the body travels in waves from the head to the tail, at a 
rate that exceeds the swimming speed. 

As an index of this motion, Navy uses “reduced frequency,’ defined as 
length of the fish multiplied by frequency of tail beat and divided by speed 
of the swim. For efficient thrust, the index should be greater than one. 
Tests show that it is. A trout 1.5 in. long has a tail beat of 24 per sec and 
can swim 26.4 in. per sec. An 11]-in. trout with a tail-beat frequency of 16 
per sec swims 114 in. per sec, giving reduced frequencies of 1.36 and 1.55 
and efficiencies in the order of 80 to 90%. 


Science anyone can afford 

New science kits, priced at just 59¢ : 
and $1, are being introduced by Stuart 
Mfg Co, 337 W 5th St, Cincinnati 2, and 
they contain quite a bit for the price. 

In the Optical Illusions kit (see illustra- 
tion), cardboard cutouts are provided to 
demonstrate the well-known “mystery 
house,” “top hat,” and “window” illu- 
sions, and a dozen others; also an 8-page 
printed instruction book. Other kits in 
the dollar series include Magnetic Energy, 
Electromagnetism, Static Electricity, Elec 
tric Currents (complete with battery, contacts, bulb, wire, and manual); 
and Spectroscope and Polariscope. 

The 59¢ kits are stripped-down models; but still contain enough materia! 
for several experiments. The 59¢ Magnetic Power Set, for instance, has a 
compass, magnet, iron powder, test parts, and an instruction book. —ARG 


mm woe SET hae 
RSC we acternt a 
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This husky self-contained power unit combines tion speeds. If you would like additional infor- 
true economy with tremendous efficiency to mation about this compact power unit, or any 
power cylinders, chucks, clamping devices and of J-ogan’s other products, just fill in and mail 
many other hydraulic machines. the coupon below. 


Teamed up with Logan’s “Super-matic”’ cyl- 
inder, this unit can generate thousands of pounds [LOC \yV 
of pressure and maintain a steady, trouble-free 
operation month after month—at top produc- AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 








Logansport Machine Co., Inc. + 720 Center Avenue, Logansport, Indiana 


—_100-1 AIR CYLINDERS __200-1 HYD. POWER UNITS Please send copy of catalog 
___100-2 MILL-TYPE AIR CYLS. 200-2 ROTOCAST HYD. CYLS. 

__100-3 AIR-DRAULIC CYLS. ___ 200-3 750 SERIES HYD. CYLS. NAME 

__100-4 AIR VALVES ___ 200-4 and 200-7 HYD. VALVES 
__100-5 LOGANSQUARE CYLS. — 200-6 SUPER-MATIC CYLS. 
___100-6 ULTRAMATION CYLS. ABC BOOKLET COMPANY 
100-7 SUB-PLATE AIR VALVE CIRCUIT RIDER 

—300-1 CHUCKS —_CALCULATOR ADDRESS 
300-2 PRESSES — FACTS OF LIFE 


TITLE 





MECHANICAL 
SEALS 

in Design 
Engineering 


Here’s a sure way to maintain 
tight sealing under severe condi- 
tions—design with Garlock PK 
Mechanical Seals. Over the 
years, user after user has expressed complete 
confidence in Garlock PK MECHANIPAK 
Mechanical Seals. One such example is the 
Construction Machinery Company, a leading 
producer of contractor and irrigation pumps. 
They had a problem of maintaining an air- 
tight seal along the shaft of end suction and 
self-priming centrifugal pumps to keep the 
suction lift operating at maximum efficiency. 


To do the job properly, Garlock PK ME- 
CHANIPAK seals were specified. Since the 
original installation nearly 10 years ago, the 
seals have done the job well at pressures to 
150 p.s.i., on shafts with speeds to 3500 r.p.m., 
and where muddy, silt-laden water churns 
violently without letup. Long life, less down- 
time, and greater convenience are just a few 
of the benefits realized; Construction Ma- 
chinery is particularly pleased with the easy 
to install, self-contained ‘“‘package”’ construc- 
tion of Garlock PK MECHANIPAK Seals. 


Pass this fine performance on to your customers. 
Design to include Garlock PK Mechanical 
Seals on centrifugal pumps, automatic wash- 
ers, dishwashers, gear boxes, speed reducers. 
The seals will perform effectively at tempera- 
tures to 212°F, pressures to 150 p.s.i., shaft 
speeds to 2000 f.p.m. Your local Garlock rep- 
resentative has complete information. Call 
him at the nearest of the 26 sales offices and 
warehouses throughout the U.S. and Canada. 
Or, write for Catalog AD-150. Garlock Inc., 
Palmyra, N.Y. 

Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Company 


Order from the complete line of quality Garlock 
products... Packings, Gaskets, Seals, Molded 
and Extruded Rubber, Plastic Products. 


Garlock PK MECHANIPAK* Seals keep dirty water from 
4 motor, help maintain long suction lift by preventing air leak- 


age on Construction Machinery Company pumps (top). 
*Registered Trademark 


ARLOC K 
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WAR ON WAR 


Increasing concern has been expressed over the 
power of currently available weapons, first 
among engineers, then among the public, and 
more recently even in the Pentagon and the 
White House. Confidence in the newer weap- 
ons as war deterrents has been shaken by the 
realization that one madman’s word or touch 
on a button might start a holocaust. 

Thus far, the emphasis has been almost 
entirely upon building missiles so powerful 
they dare not be used, and scientific and engi- 
neering manpower have been mobilized for 
this arms race. The emphasis has been upon 
deterrence—if every country’s protestations can 
be believed. 

Now, however, scientists and engineers them- 
selves are going beyond this concept to one of 
war safety control—literally war prevention. 
The effort is to prevent the crises which start 
wars, to prevent any nation or group from 
committing national suicide by threatening or 
waging war against other people. 

The theory is that each nation will resolve 
its internal problems independently, with no 
interference from an outside nation or group, 
and that no deterrence will be placed on indi- 
vidual or national thought or action—as long 
as it does not affect other nations. It is, in 
effect, an enlargement of the present concept 
of urban living, in which the independence of 
the individual property owner is respected, the 
basic controls being upon his relationship with 
his neighbors. 

This would make the United Nations even- 
tually an advisory and staff organization, having 
staff responsibility and service functions. A 
world-wide detection organization would be 
required, to keep track of nuclear materials 
and devices, as well as a policing force probably 
equipped with non-lethal weapons such as the 
tranquilizing gases recently hinted at. These 
could literally make the lion lie down with the 
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lamb, and provide time for a war-safety control 
command to mobilize itself for control in the 
area—time—for the fire department to arrive. 

Such concepts are now only visionary, but 
they can be realized if somebody starts them. 
Preliminary steps have already been taken. 
Some 20 scientists, engineers and executives 
have signed their names to a consulting report 
called “Control of World Crisis’”* by Howard 
G Kurtz, submitted to the Foundation for In 
strumentation Education and Research, 335 
East 45th St, New York 17. Copies are availa- 
ble at 50 cents each, or at printing cost in 
quantity. 

Engineers mobilized to create ever-increasing 
destructive power have been so successful at 
it that this power, if used, now would destroy 
the nation launching it, along with world 
civilization. ‘These same engineers may now be 
mobilized for a far greater effort, a far more 
difficult task of creating the new technologies 
of enforceable safety discipline to make the 
people of all countries safe against war simul- 
taneously. 

No one is asking engineers to undertake the 
“political” work required, but only to perfect 
the hardware, instrumentation, communica- 
tions and mechanical safety devices required, 
on a world scale, to make future war impos- 
sible. Each engineer now working on destruc- 
tive power may gradually find his forward 
march committed to the new goal of making 
the earth safe for human progress. He may be 
able to face his community and his church and 
his family with even greater pride in the con- 
tributions he is making to THEIR future. 


*More detailed outlines of technical problems of 
research appear in “The Technical Problems of Arms 
Control,” by Feld, Brennan, Frisch, Quinn and Rochlin, 
for the American Academy of Arts & Sciences, available 
for 50¢ from the Institute for International Order, 11 W 
42nd St, NY 36. 
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How Ferguson ELIMINATES BACKLASH 
in Index Tables 


Backlash in indexing results in shock loads that 
affect the efficiency of a machine and the quality 


of its product. Most indexing mechanisms have 
inherent characteristics that cause backlash and 
poor dynamic ¢_.iditions and prevent the designer 
from taking fuil advantage of modern feeds, tool- 
ing and methods that contribute to production 
economy. 


Se me 














“al 
Ferguson Intermittor Index Tables have inherent 
zero backlash and extreme precision which results 
in a rotary transfer machine base capable of oper- 
ating speeds up to 500 indexes a minute. A Ferguson 
index table never proves to be a limiting factor in the 


speed or performance of an automatic assembly machine. 


HERE’S WHY: The continuously rotating cam 
of a Ferguson indexing mechanism features a 
tapered rib along which two ‘preloaded bearing 
followers roll, maintaining constant contact with 
no clearance between them and the rib. When 
the mechanism is in the rest, or dwell, position, 
a straight portion of the rib locks the followers 
FOLLOWERS with zero backlash and an 
indexing accuracy of .001”. 
Wear on the hardened tool 
steel cam is infinitesimal 
(many have been in use for 
more than 25 years). Fol- 
osal wn lowers are rated for a mini- 


NOTE HOW PRELOADED Mum of 8,000 hours opera- 
FOLLOWERS ENGAGE RIB 


tion. If backlash occurs after this period the life 
of the drive may be renewed merely by replacing 
the standard followers. 





NO CLEARANCE (ZERO BACKLASH) 


HUB WITH 
PRELOADED 
FOLLOWERS 


HARDENED CAM; 
TAPERED RIB 


FERGUSON INTERMITTOR WITH 12” DIA. DIAL 











Compare this with other types of indexing devices. 
A geneva drive, with its slotted wheel and driver, 
and a barrel cam with a grooved track which en- 
gages one follower at a time, must have clearance 
in the slot or groove to allow passage of the follower. 
The slightest amount of clearance causes backlash. 
As the slot or groove wears, the clearance becomes 
greater and the backlash condition worsens. At the 
higher, more profitable operating speeds poor dy- 
namics cause wear on other parts of the machine. 
The user must choose between frequent downtime 
for repairs or slower speeds . . . He is the loser 
in either case. 


FREE DESIGN DATA — Load ratings, dimen- 
sions and application and installation information 
about standard and stock Intermittors, Ferguson 
Drives and in-line machines are contained in a 
single 36 page catalog. Every designer should have 
one in his library .. . Write Ferguson—Ask for 
Catalog No. 160. 


FERGUSON 


MACHINE COMPANY 


A Division of Universal Match Corporation 


7818 Maplewood Court . St. Louis 17, Missourl 
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ENGINEER'S 


RICHARD M KOFF 


Assistant managing editor 


An extensive bibliography 
of technical books 

for the 

design engineer. 

Revised and expanded 
to include many 

of the newer books 
published 

since Jan 1 1959. 


Over 500 
selected references 


in 25 fields 


Copyright 1961 
by McGraw-Hill Publishing Company 
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BOOKSHELF 


= Good reference books are terse, informative, comprehensive 
without excessive detail; practical rather than theoretical 
in approach; well indexed. The books you will find here were 
chosen to fit that standard. 

Several thousand technical books were published in the last 
two years. We could not, nor would we, list them all. We are 
concerned here with working guides to new fields, and memory- 
joggers of familiar ones, rather than introductory or under- 
graduate texts. The subject matter has had to be severely 
limited to those areas of direct on-the-job importance to PRoDUCT 
ENGINEERING readers but this is still a pretty big slice of the 
landscape. Book reviews, expert opinion in the various fields, 
and the publishers themselves assisted in the evaluation. You 
can help too by letting us know about your favorites—as well 
as the ones that weren’t as useful as they might be. 

Several changes have been made in this third edition. We’ve 
dropped all out-of-print books—so many excellent new ones have 
been published that the researcher would be wasting his time 
hunting up copies of older “classics.” 

Books on statics and dynamics have been dropped from the 
listing—they’re usually texts associated with the undergraduate 
courses in those subjects. Instead, the former mechanics 
section has been narrowed to the more practical Mechanisms 
and Design. 

The previously separated listings for bearings and lubrication 
have been combined. The two subjects are not truly separable 
and many good books, particularly the more recent ones, treat 
the lubricant as just one additional parameter of bearing design. 

As with the second edition, books of tables are not included 
in this list. A comprehensive list of mathematical tables has 
been reprinted in “Shortcuts for Longhand Computation,” a 
64-page, 12-article combined reprint available from PRODUCT 
ENGINEERING at $2 a copy. 

As, in all aspects of current industry, book prices are rising. 
Well over half the books listed two years ago have had price 
changes or revisions. These corrections have been made 
in the entries and many new books published since then have 
been added to the list. 

Space does not permit mention of the many people whose 
generous contributions of time and advice made this bibliography 
possible. However, I would like to express my special apprecia- 
tion to Jean Guasco, chief librarian, and to the staff of the 
McGraw-Hill Library. # 
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handbooks 


American Institute of Physics. American institute of physics handbook. McGraw- 
Hill Book Co., 1957. 1535 p. $17.50. 


American Society of Mechanical Engineers (ASME Handbook Series) 

Metals engineering: Design, edited by Oscar J. Horger. 1953. 405 p. $10.00. 

Metais properties, edited by Samuel Hoyt. 1954. 531 p. $11.00. 

Engineering tables, edited by Jesse Huckert. 1956. 692 p. $15.00. 

Metals engineering: Processes, edited by Roger W. Bolz. 1958. 448 p. $13.50. 
McGraw-Hill Book Co. 


Baumeister, Theodore. Marks’ mechanical engineers’ handbook. 6th ed. McGraw- 
Hill Book Co., 1958. 2320 p. $23.50. 


Brady, George S. Materials handbook. 8th ed. McGraw-Hill Book Co., 1956. 950 p. 
$13.50. 


Condon, E. U. and Hugh Odishaw. Handbook of physics. McGraw-Hill Book Co., 
1958. 1504 p. $25.00. 

Eshbach, Ovid W. Handbook of engineering fundamentals. 2nd ed. John Wiley & 
Sons, 1952. 1322 p. $11.00. 

Hausner, Henry H. Modern materials. Vol. I: 1958. 402 p. $12.50. Vol. II: 1960. 
413 p. $12.50. Academic Press, Inc. 

Hoag, Albert J. and Donald G. McNeese. Engineering and technical handbook. 
Prentice-Hall, 1957. 384 p. $6.60. 


Hughes, L. E. C. Electronic engineer’s reference book. Rev. ed. Macmillan Co., 
1960, 1588 p. $18.00. 


Kent's mechanical engineers’ handbook. 12th ed. Power volume edited by J. Ken- 
neth Salisbury, 1409 p. $11.00. Design and production volume edited by Colin 
Carmichael, 1611 p. $11.00. John Wiley & Sons, 1950. 


Knowlton, A. E. Standard handbook for electrical engineers. 9th ed. McGraw-Hill 
Book Co., 1957. 2248 p. $21.00. 


Le Grand, Rupert. The New American Machinist’s handbook. McGraw-Hill Book 
Co., 1955. 1572 p. $15.00. 


Menzel, D. H. Fundamental Formulas of Physics. 2 Vol. Dover Publications, Inc., 
1960. 800 p. $4.00. 


Oberg, Erik V. and F. D. Jones, Machinery’s handbook for machine shop and 
drafting room. 16th ed. Holbrook L. Horton, editor. Industrial Press, 1959. 
2104 p. $11.00. 


Pender, Harold and others. Electrical engineers’ handbook. 4th ed. Electric power 
volume edited by Harold Pender and William Del Mar, 1949. 1716 p. Com- 
munication—electronics volume edited by Harold Pender and Knox MclIlwain, 
1950. 1618 p. John Wiley & Sons. $10.00 per vol 


Perkins, C. D. SAE handbook. Society of Automotive Engineers; annual. 

Perry, Robert H. Engineering manual. McGraw-Hill Book Co., 1959. 650 p. $9.50. 

Urquhart, Leonard C. Civil engineering handbook. 4th ed. McGraw-Hill Book Co., 
1959. 1184 p. $17.50. 
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book list 


American Society of Mechanical 
Engineers. Automatic control term- 
inology. ASME, 1954. 24 p.. .. $1.50 


Blackburn, John F. Components 
handbook. McGraw-Hill Book Co., 
SN MRIs Wieisisa's xem aes $11.50 


Brown, G. S. and Donald P. Camp- 
bell, Principles of servomechan- 
isms: dynamics and synthesis of 
closed-loop control systems. John 
Wiley & Sons, Inc., 1948. 

er ee era $8.50 


Caldwell, Samuel H. Switching cir- 
cuits and logical design. John 
Wiley & Sons, Inc., 1958. 


Chestnut, Harold and Robert W. 
Mayer. Servomechanisms and reg- 
ulating system design. John Wiley 
& Sons, Inc. Vol. I: 2nd ed. 1959. 
680 p., $11.75. Vol. II: 1955, 

384 p. 


Considine, Douglas M. Process in- 
struments and controls handbook. 
McGraw-Hill Book Co., 1957. 

1286 


Cosgriff, Robert Lien. Nonlinear 
control systems. McGraw-Hill Book 
Co., 1958. . .$10.00 


Fett, Gilbert H. Feedback control 
systems. Prentice-Hall, 1954. 
as aa. Nivel Se doa aig al 9 Re 


Gibson, John E. and Franz B. Tu- 
teur, Control system components. 
McGraw-Hill Book Co., 1958. 

ee ere, er a $12.50 


Grabbe, Eugene M., Simon Ramo 
and Dean E. Wooldridge. Hand- 
book of automation, computation 
and control. John Wiley & Sons, 
Inc., Vol. I: 1958; 1020 p., $17.00. 
Vol. II: 1969; 1093 p.,......$17.50 


Hammond, P. H. Feedback theory 
and its applications. Macmillan Co., 
1958. 348 p 


PRODUCT ENGINEERING + JULY 3, 1961 


Greenwood, I. A., J. V. Holdam, 
Jr., and Duncan MacRae, Jr. Elec- 
tronic instruments. McGraw-Hill 
Book Co., 1948. 708 p...... $13.50 


Holzbock, Werner G. Instruments 
for measurement and_ control. 
Reinhold Publishing Corp., 1955. 
Sl - Wik Une pled enecaed $10.00 


Jones, Richard W. Electric control 
systems. 3rd ed. John Wiley & Sons, 
Inc., 1953. 


Ku, Y. H. Analysis and control of 
nonlinear systems. The Ronald 
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Book Co., 1956. 450 p.......$12.00 
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Richards, R. K. Digital computer 
components and circuits. D. Van 
Nostrand Co., Inc., 1957. 

$10.75 


Rogers, A. E. and T. W. Connolly. 
Analog computation in engineering 
design. McGraw-Hill Book Co., 
1960. 450 p 


Stibitz, G. R. and J. Larrivee, 
Mathematics and computers. Mc- 
Graw-Hill Book Co., 1957. 


Susskind, Alfred K. Notes on ana- 
log-digital conversion techniques. 
John Wiley & Sons, Inc., 1958. 

eee ee 


Svoboda, Antonin. Computing 
mechanisms and linkages. Mc- 
Graw-Hill Book Co., 1948. 


Qe 
or 


American Society of Civil engi- 
neers. Manuals of engineering prac- 
tice. 


of Mechanical 
damping. 


Society 
Structural 
165 p 


American 
Engineers. 
ASME, 1959. 


Baker, J. F. The steel skeleton. 
Cambridge University Press. Vol. 
1: Elastic behavior and design. 
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300k Co., 1948. 481 p.......$9.00 


Gibson, J. E. and D. W. Cooper. The 
design of cylindrical shell roofs. 
D. Van Nostrand Co., 1955. 

2 ern 


Kinney, J. Sterling, /ndeterminate 
structural analysis. Addison-Wesley 
Publishing Co., 1957. 655 p..$10.50 


Kleinlogel, A. Rigid frame formu- 
las. 12th ed. Frederick Ungar Pub- 
lishing Co., 1958. 460 p.....$14.50 


LaLonde, William S. and Milo F. 
Janes. Concrete engineering hand- 
book. McGraw-Hill Book Co., 1961. 
EE ar Tee Te 


Arches and 
Book Co., 


Leontovich, Valerian. 
frames. McGraw-Hill 
1959. 472 p 


PRODUCT ENGINEERING + JULY 3, 1961 





Merritt, Frederick S. Building con- 
struction handbook. McGraw-Hill 
Book Co., 1958. 912 p $15.00 
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Graw-Hill Book Co., 1951. 

664 


Uhlig, Herbert H. Corrosion hand- 
book. Sponsored by the Electro- 
chemical Society. John Wiley & 
Sons, Inc., 1948. 1188 p.....$16.00 


American Society of Mechanical 
Engineers. American drafting 
standards manual. ASA Y-14. Mis- 
cellaneous sections 1 through 17 at 
$1.50 or less each. 


Baer, Charles J. Electrical and elec- 
tronic drawing. McGraw-Hill Book 
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Book Co., 1954. 445 p.......$10.00 


Ware, L. A. and George R. Town. 
Electrical transients. Macmillan 
Co., 1954. 222 p 





THE ENGINEER'S BOOKSHELF 


Albert, Arthur L. Electronics and 
electron devices. 3rd ed. Macmillan 
Co, 1956 576 p 


Annett, F. A. Practical industrial 
electronics. McGraw-Hill Book Co., 
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Graw-Hill Book Co., 1951. 


290 p. 


Carter, Harley and J. Haantjes. 
Classification of electron’ tubes. 
Macmillan Co., 1960. 96 p...$3.50 


Cattermole, K. Transistor circuits. 
Macmillan Co., 1959. 442 p. .$14.00 


Cockrell, William D. JIJndustrial 
electronics handbook. McGraw- 
Hill Book Co., 1958. 1376 p..$22.50 
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Graw-Hill Book Co., 1955. 


Vuylsteke, A. Elements of maser 
theory. D. Van Nostrand Co., 1960. 
I Se drive Box wnpish o E $9.50 


Westinghouse Electric Corp. Indus- 
trial electronics reference book. 
John Wiley & Sons, Inc., 1948. 

Ne NG 554-6 Stearns BEA $18.00 


Wind, Moe. Handbook of electronic 
measurements. Interscience Pub- 
lishers, Inc. Vol. I: 1956, 485 p. 
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Inc., Rev. ed. 1961. Approximately 


Buckles, Robert A., Jr., Jdeas, in- 
ventions, and patents—How to de- 
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a, a ae eee ese es A Pty $9.75 


McFarland, Dalton. Management 
principles and practices. Macmillan 
Co., 1958. 612 p $9.25 


Moore, Franklin G. Manufacturing 
management. Richard D. Irwin, 
et. Thee ee Ben cewe cu" $10.35 


Morse, Philip M. Queues, inven- 
tories and maintenance. John Wiley 
& Sons, Inc., 1958. 202 p 


Sasieni, Maurice, Arthur Yaspan 
and Lawrence Friedman. Opera- 
tions research—methods and prob- 
lems. John Wiley & Sons, Inc., 
1959. 3 
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Mathematical tables are not in- 
cluded in this list. For an annotated 
bibliography of mathematical tables 
see Shortcuts for longhand compu- 
tation. PRODUCT ENGINEERING, 1961. 


Aitchison, J. and J. Brown, The 
lognormal distribution. Cambridge 
University Press, 1957. 


Allendoerfer, C. B. and C. O. Oak- 
ley. Principles of ‘mathematics. 
McGraw-Hill Book Co., 1955. 


Andres, Paul G, and others. Basic 
mathematics for science and engi- 
neering. John Wiley & Sons, Inc., 
1955. 846 p 


Aseltine, John A. Transform 
method in linear system analysis. 
McGraw-Hill Book Co., 1958. 


Beckenbach, Edwin F. Modern 
mathematics for the engineer. 2nd 
series. McGraw-Hill Book Co., 
1961. 464 p 


Bellman, Richard. Introduction to 
matrix analysis. McGraw-Hill Book 
Co., 1960. 328 p 


Buckingham, R. A. Numerical 
methods. Pitman Publishing Corp., 
1957. 610 p 


Churchman, C. West, Russel L. Ac- 
koff and E. Leonard Arnoff, Intro- 
duction to operation research. John 
Wiley & Sons, Inc., 1957. 


Culberston, James T. Mathematics 
and logic for digital devices. D. Van 
Nostrand Co., 1958. 240 p... .$5.25 


Davis, Dale S. Nomography and 
empirical equations. Reinhold Pub- 
lishing Corp., 1955. 242 p....$6.75 


Dull, Raymond and Richard Dull. 
Mathematics for engineers. 3rd ed. 
McGraw-Hill Book Co., 1951. 


Epstein, L. Ivan. Nomography. 
Interscience Publishers, Inc., 1958. 


Fry, Thornton C. Probability ana 
its engineering uses. D. Van Nost- 
rand Co., 1928. 483 p 


Gaskell, Robert E. Engineering 
mathematics. Holt, Rinehart and 
Winston, 1958. 480 p 


Grazda, Edward E. and Martin E. 
Jansson. Handbook of applied 
mathematics. 3rd ed. D. Van Nost- 
rand Co., 1955. 1044 p 


Guest, P. G. Numerical methods of 
curve fitting. Cambridge University 
Press, 1961. 350 p 


Keller, E. G. Mathematics of mod- 
ern engineering. Dover Publica- 
tions, Inc., 1961. 2 vols. Vol I: 314 p. 
Vol. II: 309 p $1.65 each 


Korn, Granino A, and Theresa M. 
Korn. Mathematical handbook for 
scientists and engineers. McGraw- 
Hill Book Co., 1961. 943 p. .$20.00 


Lefschetz, Solomon. Differential 
equations: geometric theory. Inter- 
science Publishers, Inc., 1957. 


Luce, R. Duncan and H. Raiffa. 
Games and decisions: introduction 
and critical survey. John Wiley & 
Sons, Inc., 1957. 509 p 


OR Group, Case Institute of Tech- 
nology. A comprehensive bibliog- 
raphy on operations research: 
Through 1956 with supplement for 
1957. John Wiley & Sons, Inc., 
1958. 


Pierce, Benjamin O. Short table of 
integrals. 4th ed. Revised by R. M. 
Foster. Ginn and Co., 1956. 

SE: daachensbidsdohaceed $4.00 


Pinney, Edmund. Ordinary differ- 
ence-differential equations. Univer- 
sity of California Press, 1959. 


Reddick, Harry W. and F. H. Mil- 
ler. Advanced mathematics for en- 
gineers. 3rd ed. John Wiley & Sons, 
Inc., 1955. 548 p 


Rothe, R., F. Ollendorf and P. Pahl- 
hausen. Theory of functions as 
applied to engineering problems. 
Dover Publications, Inc., 1961. 


PRODUCT ENGINEERING + JULY 3, 1961 





Volk, William. Applied statistics 
for engineers. McGraw-Hill Book 
Co., 1958. 354 p 


Wayland, Harold. Differential equa- 
tions applied in science and engi- 
neering. D. Van Nostrand Co., 1957. 


Zaguskin, V. L. Handbook of nu- 
merical methods. Pergamon Press, 
1960. 216 p 


Association of Roller and Silent 
Chain Mfrs. Design manual for 
roller and silent chain drives. 1955. 


~ 


95 p. 


Beggs, Joseph S. Mechanism. Mc- 
Graw-Hill Book Co., 1955. 


Bevan T. The theory of machines. 
8rd ed. Longmans, Green & Co., 
1956. 549 p 


Binder, R. C. Mechanics of roller 
chain drive. Prentice-Hall, 1956. 
PS cue kcwebae erie ccm $5.00 


Doughtie, V. L. and W. H. James. 
Elements of mechanism. John Wiley 
& Sons, Inc., 1954. 494 p $6.00 


Faires, Virgil M. Design of ma- 
chine elements. 3rd ed. Macmillan 
Co., 1955. 550 p 


Gayer, John D. and Paul H. Stone, 
Jr. Helical spring tables. The Indus- 
trial Press, 1955. 165 p 


Greenwood, Douglas. Engineering 
data for product design. McGraw- 
Hill Book Co., 1961. 448 p. . .$10.00 


Greenwood, Douglas. Product Engi- 
neering design manual. McGraw- 
Hill Book Co., 1959. 360 p. . .$10.00 


Gunder, Dwight F. and Derald A. 
Stuart. Engineering mechanics. 
John Wiley & Sons, Inc., 1959. 


2 
0 


Hall, Allan S. Kinematics and link- 
age design. Prentice-Hall, 1961. 


Hinkle, R. T. Kinematics of ma- 
chines. 2nd ed. Prentice-Hall, 1960. 
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Jones, Franklin D. and Holbrook L. 
Horton. Ingenious mechanisms for 
designers and inventors. Vol. 1, 
1930, 536 p.; Vol. 2, 1936, 538 p.; 
Vol. 3, 1951, 536 p. The Industrial 
Press. Single vol. $7.50. .set $20.00 


Mabie and Ocvirk. Mechanisms and 
dynamics of machinery. John Wiley 
& Sons, Inc., 1957. 442 p $8.50 


Rothbart, Harold A. Cams: design, 
dynamics and accuracy. John Wiley 
& Sons, Inc., 1956. 350 p 


Shigley, Joseph E. Kinematic analy- 
sis of mechanisms. McGraw-Hill 
Book Co., 1959. 351 p 


Shigley, Joseph E. Machine design. 
McGraw-Hill Book Co., 1956. 


Spotts, M. F. Design of machine 
elements. 2nd ed. Prentice-Hall, 
1953. 504 p 


Wahl, A. M. Mechanical springs. 
Penton Publishing Co. 1944. 


Abkowitz, Stanley, John J. Burke, 
and Ralph H. Hiltz, Jr. Titanium in 
industry. D. Van Nostrand Co., 
1955. 224 p 


American Society for Metals. 
Metals handbook, 1948 edition. 
Edited by Taylor Lyman. The 
American Society for Metals. 1961. 


American Society for Testing 
Materials, American Society for 
Metals: papers, specifications and 
standards. 


American Society for Testing Ma- 
terials. Metal powders and metal 
powder products, B-9. ASTM, 1959. 


Bray, John L. Ferrous process 
metallurgy. John Wiley & Sons, 
Inc., 1954. 414 p 


Bray, John L. Non-ferrous produc- 
tion metallurgy. 2nd ed. John 
Wiley & Sons, Inc., 1947. 


Bunshah, Rointan F. Vacuwm met- 
allurgy. Reinhold Publishing Corp., 
1958. 490 p 


Bullens, D. K. and Metallurgical 
Staff of Battelle Memorial Institute. 
Steel and its heat treatment. 5th 
ed. Vol 1: Principles, 1948, 489 p., 
$9.75; Vol 2: Tools, processes, con- 
trol, 1948, 293 p., $6.50 Vol 3: 
Engineering and _ special-purpose 
steels, 1949, 607 p., $10.50. John 
Wiley & Sons, Inc. 


Cable, J. Wesley. Vacuum processes 
in metalworking. Reinhold Publish- 
ing Corp., 1960. 208 p $5.50 


Camp, James M. and C. B. Francis. 
The making, shaping and treating 
of steel. 7th ed. United States 
Steel Co., 1957, 1584 p 


Campbell, I. E. High temperature 
technology. John Wiley & Sons, 
Inc., 1956. 526 p 


Chalmers, Bruce and A. G. Quar- 
rell. The physical examination of 
metals. 2nd ed. St. Martin’s Press, 
Se eee $32.50 


Clark, Donald S. and Wilbur R. 
Varney. Physical metallurgy for 
engineers. D. Van Nostrand, 1952. 
EE iin sil aire seve heard co 


Committee on Engineering Mate- 
rials. Engineering materials. Pit- 
man Publishing Corp., 1958. 


Committee on metallurgy. Engi- 
neering metallurgy. Pitman Fub- 
lishing Corp., 1957. 516 p....$7.50 


Conway, C. G. Heat-resisting steels 
and alloys. D. Van Nostrand Co., 
ee te $5.75 


Doan, Gilbert E. Principles of phys- 
icul metallurgy. 3rd ed. McGraw- 
Hfll Book Co., 1953. 528 p.. . .$7.50 


Everhart, John L. Titanium and 
titanium alloys. Reinhold Publish- 
ing Corp., 1954. 189 p 


Hampel, Clifford A. Rare metals 
handbook. 2nd ed. Reinhold Pub- 
lishing Corp., 1961. 650 p. . .$20.00 


Hayward, Carle R. Outline of metal- 
lurgical practice. 3rd ed. D. Van 
Nostrand Co., 1952. 728 p. ..$11.50 


Henderson, J. G., assisted by J. M. 
Bates. Metallurgical dictionary. 
Reinhold Publishing Corp., 1953. 





THE ENGINEER’S BOOKSHELF 


Heyer, Robert H. Engineering phys- 
ical metallurgy. D. Van Nostrand 
Co., 1939. 549 p 


Hoyt, Samuel L. Metal data. Re- 
vised edition of Metals and alloys 
data book. Reinhold Publishing 
Corp., 1952. 538 p 


Jones, W. D. Fundamental princi- 
ples of powder metallurgy. St. Mar- 
tin’s Press, 1960. 1000 p... .$30.00 


Kubaschewski, O. and B. E. Hop- 
kins. Oxidation of metals and alloys. 
Academic Press, 1953. 239 p. . $6.00 


Lucas G. and J. F. Pollock. Gas tur- 
bine materials: A survey of high 
temperature materials and their 
applications to the gas turbine. Mac- 
millan Co., 1958. 165 p 


Mantell, Charles L. Engineering 
materials handbook. McGraw-Hill 
Book Co., 1958. 1952 p.....$21.50 


McLean, D. Grain howndaries in 
metals. Oxford University 
Inc., 1957. 35 


Press, 


Miner, Douglas F. and John B. Sea- 
stone. Handbook of engineering ma- 
terials. 1st ed. John Wiley & Sons, 
Inc., 1955. 1382 p 


Mondolfo, L. F. and Otto Zmeskal. 
Engineering metallurgy. McGraw- 
Hill Book Co., 1955. 382 p.. . .$8.50 


Moore, Herbert F. and Mark B. 
Moore. Textbook of the materials 
of engineering. 8th ed. McGraw- 
Hill Book Co., 1953. 372 p....$7.25 


Pagonis, George A. The light metals 
handbook. D. Van Nostrand Co., 
1054. 2 vols. 384 p 


Polushkin, E. P. Defects and fail- 
ures of metals. D Van Nostrand 
Co., 1956. 392 p 5 


Roberts, Cornelius Sheldon. Mag- 
nesium and its alloys. John Wiley & 
Sons, Inc., 1960. 230 p 


Samans, Carl H. The engineering 
metals and their alloys. Macmillan 
Co., 1948. 


Schwarzkopf, Paul and Richard 
Kieffer. Refractory hard metals. 
Macniillan Co., 1953. 447 p. .$15.00 


Sines, George and J. L. Waisman. 
Metal fatigue. McGraw-Hill Book 
Co., 1959. 432 p 5 
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Smithells, Colin J. Metals reference 
book. 2nd rev. ed. Interscience Pub- 
lishers, 1955. 2 vols. 1016 p. .$26.50 


Tapia, Elizabeth W. A guide to 
metallurgical information. Special 
Libraries Association, 1961. 


Udy, Marvin J. Chromium. Rein- 
hold Publishing Corp., 1956. 2 vols. 
$11.00 per vol. (ACS monograph 
No. 182). 


Voorhees, Howard R. and James W. 
Freeman. Elevated temperature 
properties of aluminum and mag- 
nesium. American Society for Test- 
ing Materials, 1961. 308 p.. . .$7.00 


White, Alfred H. Engineering ma- 
terials. 2nd ed. McGraw-Hill Book 
Co., 1948. 686 p............ $9.00 


Zeerleder, A. Von. Technology of 
light metals. 3rd ed. D. Van Nost- 
rand Co., 1949. 366 p 


American Society for Testing Ma- 
terials. Standards on plastics. D-20 
ASTM, 1959. 1244 p 


Beck, James M. Linear polyethylene 
and polypropylene. Polymer Asso- 
ciates, 1958. 159 p 


Bjorksten, Johan, and others. Poly- 
esters and their applications. 
Reinhold Publishing Corp., 1956. 


Bovey, Frank A. The effects of 
ionizing radiation on natural and 
synthetic high polymers. Intersci- 
ence Publishers, Inc., 1958. 


Debing, Lawrence M. Quality con- 
trol for plastics engineers. Rein- 


Dombrow, Bernard A. Polyureth- 
anes. Reinhold Publishing Corp., 
1957. 176 p 


Ferry, John D. Viscoelastic prop- 
erties of polymers. John Wiley & 
Sons, Inc., 1961. 470 p 


Keyser, Carl A. Materials of en- 
gineering. Prentice-Hall, 1956. 


Kinney, Gilbert Ford. Engineering 
properties and applications of plas- 
tics. John Wiley & Sons., Inc., 1957. 


Kline, Gordon M. Analytic chemis- 
try of polymers. Interscience Pub- 
lishers, Inc., 1959. 684 p... .$16.50 
Lee, P. William. Ceramics. Rein- 
hold Publishing Corp., 1961. 


McPherson, Archibald and Alexan- 
der Klemin. Engineering uses of 
rubber. Reinhold Publishing Corp., 
1956. 498 p 


Perry, H. A. and Richard H. Wag- 
ner. Adhesive bonding of reinforced 


Book Co., 


plastics. McGraw-Hill 
1959. 267 p 


Raff, R. A. V. and J. B. Allison, 
Polyethylene. Interscience Publish- 
ers, Inc., 1956. 566 p $17.50 


Renfrew, A. and Philip Morgan. 
Polythene: The technology and 
uses of ethylene polymers. 2nd ed. 
Interscience Publishers, Inc., 1960. 


Roff, W. J. 
rubber. Academic 


Fibres, plastics and 
Press, 1957. 
$10.00 


Schildknecht, C. E. Polymer proc- 
esses: Chemical technology of plas- 
tics, resins, rubbers, adhesives and 
fibers. Interscience Publishers, Inc., 


Seymour, Raymond B. and Robert 
H. Steiner. Plastics for corrosion- 
resistant applications. teinhold 
Publishing Corp., 1955. 

Seer errr 


Shand, E. B. Glass 
handbook. 2nd _ ed. 
Book Co., 1958. 488 p 


engineering 
McGraw-Hill 
$10.00 


Simonds, Herbert R. Concise guide 
to plastics. Reinhold Publishing 
Corp., 1957. 330 p 


Society of the Plastics Industry, 
Inc. SPI plastics engineering hand- 
book. 3rd ed. of SPI handbook. 
Reinhold Publishing Corp., 1960. 


Sonneborn, R. H., A. G. H. Dietz 
and A. S. Heyser, Fiberglas rein- 
forced plastics. Reinhold Publish- 
ing Corp., 1954. 252 p 5 
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Charles C. and R. 
Leonard Hasche. Plastics, theory 
and practice; the technology of 
high polymers. McGraw-Hill Book 
Co., 1947. 280 p 


Winding, 


American Society of Mechanical 
Engineers. Nuclear reactor plant 
data. McGraw-Hill Book Co., Vol. 
I: Power reactors, 1959. 128 p. 
$3.75. Vol. Il: Research and test 
reactors, 1959. 297 p $7.5 


Beck, Clifford K. Nuclear reactors 
for research. D. Van Nostrand Co., 
1957. 267 p 


Bishop, Amasa. Project Sherwood— 
The US program in controlled fu- 
sion. Addison-Wesley Publishing 
Co., 1958. 228 p............ $5.75 


Cowling, T. G. Magnetohydrody- 
namics. Interscience Publishers, 
Inc., 1957. 123 p....paper: $1.95, 
hard cover: $3.85. 


Chastain, J. W. US research re- 
actor operation and use. Addison- 
Wesley Publishing Co., 1958. 

of PR PRE 


Dienes, G. J. and G. H. Vineyard. 
Radiation effects in solids. Inter- 
science Publishers, Inc., 1957. 

I aoe yo das a wo cae alee es $6.50 


Dietrich, J. R. and W. H. Zinn. 
Solid fuel reactors. Addison-Wesley 
Publishing Co., 1958. 864 p. .$10.75 


Etherington, Harold. Nuclear en- 
gineering handbook. McGraw-Hill 
Book Co., 1958. 1872 p...... $25.00 


Faires, R. A. and B. H. Parks. 
Radioisotope laboratory techinques. 
2nd ed. Pitman Publishing Corp., 
1960. 244 p 
Glasstone, Samuel. Sourcebook on 
atomic energy. 2nd ed. D. Van Nos- 
trand Co., 1958. 641 p 


Harwood, J. J., Henry H. Hausner, 
J. G. Morse and W. G. Rauch. 
Effects of radiation on materials. 
Reinhold Publishing Corp., 1958. 

$10.50 


Hausner, Henry H. and Stanley 
B. Roboff. Materials for nuclear 
power reactors. Reinhold Publish- 
ing Corp., 1955. 242 p 
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Hutchinson, F. W. Nuclear radia- 
tion engineering. The Ronald Press 
Co., 1960. 155 p 


Nuclear physics. 
Publishing Co., 


Kaplan, Irving. 
Addison-Wesley 
1955. 


Kopelman, Bernard. Materials for 
nuclear reactors. McGraw-Hill 
Book Co., 1959. 424 p 


Kramer, A. W. Boiling water re- 
actors. Addison-Wesley Publishing 
Co., 1958. 592 p 


Lane, J. A., H. G. MacPherson, and 
Frank Maslan. Fluid fuel reactors. 
Addison-Wesley Publishing Co., 
1958. 1008 p 


McCullough, Rogers C. Safety 
aspects of nuclear reactors. D. Van 
Nostrand Co., 1957. 237 p... .$8.50 


McIntosh, A. B. Materials for nu- 
clear engineers. Interscience Pub- 
lishers, Inc., 1960. 400 p....$11.85 


Pickard, James K. Nuclear power 
reactors. D. Van Nostrand Co., 
1957. 388 


Rochlin, Robert S. and Warner W. 
Schultz. Radioisotopes for industry. 
Reinhold Publishing Corp., 1959. 
210 p 

Rockwell, Theodore, III. Reactor 
shielding design manual. McGraw- 
Hill Book Co., 1956. 488 p... .$7.50 


Sarbacher, Robert I. Encyclopedic 
dictionary of electronics and nu- 
clear engineering. Prentice-Hall, 
Inc., 1959. 1700 p $35.00 


Schultz, M. A. Control of nuclear 
reactors and power plants. McGraw- 
Hill Book Co., 1955. 313 p... .$9.00 


Schwenk, Henry C. and R. H. Shan- 
non. Nuclear power engineering. 
McGraw-Hill Book Co., 1957. 


Starr, Chauncey and R. W. Dickin- 
son. Sodium graphite reactors. 
Addison-Wesley Publishing Co., 
1958. $6.50 


Stephenson, Richard. Introduction 
to nuclear engineering. 2nd ed. 
McGraw-Hill Book Co., 1958. 

387 $9.50 


U.S. Atomic Energy Commission. 
Research reactors. McGraw-Hill 
Book Co., 1955. 460 p $6.50 


U.S. Atomic Energy C: mmission. 
Reacter Handbook. 2nd ed. In:ter- 
science Publishers, Inc., Vol I, 
1960, Materials. 1223 p. .$36.50; 
Vol II, 1961, Fuel reprocessing. 
925 p. . .22.00 


Wilkinson, Walter D. and William 
F. Murphy. Nuclear reactor metal- 


American Society of Tool and Man- 
ufacturing Engineers. Die design 
handbook. Frank W. Wilson, editor- 
in-chief. McGraw-Hill Book Co., 


1955. 732 i $16.50 


American Society of Tool and Man- 
ufacturing Engineers. Tool engi- 
neers handbook. Frank W. Wilson, 
editor-in-chief. McGraw-Hill Book 
Co., 1949. 2005 p 


Begeman, Myron L. Manufacturing 
processes. 4th ed. John Wiley & 
Sons, Inc., 1957. 612 p.. . 98.00 


Hage- 
hand- 


Bolz, Harold A. and G. E. 
mann. Materials handling 
book. Ronald Press, 1957. 
ee 
3olz, Roger W. Production proc- 
esses; their influence on design. 
Penton Publishing Co., 1949-1951. 
2 vols. $15.00 a set. 

Buckingham, Earle. Dimensions 
and tolerances for mass production. 
The Industrial Press, 1954 


Carson, Gordon B. Production hand- 
book. 2nd ed. The Ronald 
Co., 1958. 1700 p 


Press 


.$16.00 


Tooling for 
McGraw-Hill 


$7.50 


DeGroat, George H. 
metal powder parts. 
Book Co., 1958. 300 p 


Doyle, Lawrence E. Me tal machin- 
ing. Prentice-Hall, 1953. 
Cg, SEES ee ee $10.00 


Doyle, Lawrense E. Tool engineer- 
ing; analysis and procedure. Pren- 
tice-Hall, 1950. 499 p 
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Eary, Donald F. and Edward A. 
Reed, Techniques of pressworking 
sheet metal: An engineering ap- 
proach to die design. Prentice-Hall, 
1958. 594 p 


Gadzala, John L. Dimensional con- 
trol in precision manufacturing. 
McGraw-Hill Book Co., 1959 


Grabbe, Eugene M. Automation in 
business and industry. John Wiley 
& Sons, Inc., 1957. 611 p...$10.00 


Hawley, George F. Automating the 
manufacturing process. Reinhold 
Publishing Corp., 1959. 

Sf Saree ere 


Hesse, ierman C. Engineering 
tools and processes. D. Van Nos- 
trand Co., 1£41. 627 p...... $7.25 


Jones, Franklin D. Jig and fixture 
design. 4th ed. The Industrial 
Press, 1955. 406 p.......... $6.00 


Laughner, Vallory H. and Au- 
gustus D. Hargan. Handbook of 
fastening and joining metal parts. 
McGraw-Hill Book Co., 1956. 

a eee 
Metal Cutting Tool Institute. 
Metal cutting tool handbook. Rev. 
ed. Metal Cutting Tool Institute, 
1959. 689 p .... $7.50 


Morris, Joe L. Modern manufactur- 
ing processes. Prentice-Hall, 1955. 
a ree ee ee 


Morrow, L. C. Maintenance engi- 
neering handbook. McGraw-Hill 
Book Co., 1957. 1156 p......$20.00 


Niebel, Benjamin W. and Edward 
N. Baldwin, Designing for produc- 
tion. Richard D. Irwin, Inc., 1957. 
Se. anh castes caadebes $10.60 


Parsons, C. W. S. Estimating ma- 
chining costs. McGraw-Hill Book 
UG, eee BE6 Bois st See 


Riley, Malcolm W. Plastics tooling. 
2nd ed. Reinhold Publishing Corp., 


ef ae 
Schaller, Gilbert S. Engineering 
manufacturing methods. 2nd ed. 
McGraw-Hill Book Co., 1959. 

GS dan kscscdinesscs «ae 


Staniar, William. Plant engineer- 
ing handbook. 2nd ed. McGraw- 


Hill Book Co., 1959. 2300 p. .$23.50 
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Steel Founders’ Society of America. 
Steel castings handbook. SFSA, 
So ey $5.50 


Thompson, T. G. and R. A. Peter- 
son. Illustrated jig-tooling diction- 
ary. Macmillan Co., 1947. 


Wagener, Albert M. and Harlan R. 
Arthur. Machine shop; theory and 
practice. 2nd ed. D. Van Nostrand 
Co., 1950. 306 p 


Walton, Charles F. Gray iron 
castings handbook. Gray Iron 
Founders’ Society, Inc., 1957. 


Wick, Charles H. Chipless machin- 
ing. The Industrial Press, 1960. 


7 


Young, James F. Materials and 
processes. 2nd ed. John Wiley and 
Sons, Inc., 1954. 1074 p $10.75 


American Society of Mechanical 
Engineers. ASME boiler and pres- 
sure vessel code. ASME, 1959. 
IN sr 5s ice wes week $35.00 


American Society of Mechanical 
Engineers. Pressure vessel and 
piping design. ASME, 1960. 

700 p 


Boley, Bruno A. and Jerome H. 
Weiner. Theory of thermal stresses. 
John Wiley & Sons, Inc., 1960. 


Den Hartog, Jacob P. Advanced 
strength of materials. McGraw- 
Mill Book Co., 1952. 386 p. ..$8.75 


Durelli, A. J., E. A. Phillips, and 
C. H. Tsao. Introduction to the 
theoretical and experimental analy- 
sis of stress and strain. McGraw- 
Hill Book Co., 1958. 498 p. . .$12.50 


Finnie, Iain and William R. Heller. 
Creep of engineering materials. 
McGraw Hill Book Co., 1959. 

327 p 


Gatewood, B. E. Thermal stresses. 
McGraw-Hill Book Co., 1957. 


Godfrey, D. E. R. Theoretical elas- 
ticity and plasticity for engineers. 
Macmillan Co., 1960. 311 p...$9.00 


Grover, H. J., S. A. Gordon and 
L. R. Jackson. Fatigue of metals 
and structures. Battelle Memorial 
Institute, 1954. Bureau of Aero- 
nautics NAVAER 00-25-534. Supt. 
of Doc., US GPO, 394 p 


Hetenyi, M. Handbook of experi- 
mental stress analysis. John Wiley 
& Sons, Inc., 1950. 1077 p. . .$17.00 


Hodge, Philip G., Jr. Plastic analy- 
sis of structures. McGraw-Hill 
Book Co., 1959. 364 p 


Jessop, H. T. and F. C. Harris. 
Photoelasticity: principles and 
methods. Dover Publications, Inc., 
1960. 184 p 


Landau, Lev D. and E. M. Lifshitz. 
Theory of elasticity. Addison- 
Wesley Publishing Co., Inc., 1959. 


McMaster, Robert C. Nondestruc- 
tive testing handbook. 2 Vol. The 
Ronald Press Co., 1959. Vol. I, 
900 p, Vol. II, 987 p........ 24.00 


Morley, A. Strength of materials. 
11th ed. Longmans, Green & Co., 
1954. 532 


Muhlenbruch, Carl. Experimental 
mechanics and properties of mate 
rials. 2nd ed. D. Van Nostrand 
Co., 1955. 243 p 


Osgood, W. R. Residual stresses in 
metals and metal construction. 
Reinhold Publishing Corp., 1954. 


Peterson, R. E. Stress concentra- 
tion design factors. John Wiley & 
Sons, Inc., 1953. 155 p 


Phillips, A. Introduction to plas- 
ticity. The Ronald Press Co., 
1956. 230 p 


Roark, Raymond J. Formulas for 
stress and strain. 3rd ed. McGraw- 
Hill Book Co., 1954. 381 p... .$8.25 


Seely, Fred B. and James O. Smith. 
Advanced mechanics of materials. 
2nd ed. John Wiley & Sons, Inc., 
1952. 


Sines, George and J. L. Waisman. 
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Cumulative book index; a world 
list of books in the English lan- 
guage. The H. W. Wilson Co., 
monthly, with bound cumulations. 
Price on request. Author, title, and 
subject catalog of published books. 
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cals directory: A classified guide to 
a selected list of current periodi- 
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Standards issued by the technical 
societies and government bureaus. 


Steinberg, S. H. The stateman’s 
yearbook. 97th ed. Statistical and 
historical reference material on all 
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Translators and translations: Serv- 
ices and sources. Special Libraries 
Association, 1959. $2.50. 
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indexes 


Two major abstracting and index- 
ing services are available for ex- 
tensive coverage of the technical 
literature. The Engineering In- 
dex, published by Engineering 
Index, Inc., 29 West 39th Street, 
New York 18, N. Y., abstracts im- 
portant articles from some 1200 
periodicals and 300 books yearly in 
all languages. These are printed on 
standard library-sized cards and 
then mailed weekly to subscribers. 


government 
publications 


Three hundred divisions com- 
prise the subject coverage and may 
be subscribed to individually or in 
groups. Division subscriptions 
vary in cost from $10.00 to $45.00 
per year. The complete service 
turns out about 25,000 cards an- 
nually and is available at a special 
rate. An annual volume is also 
available. 

The Industrial Arts Index pub- 
lished by H. W. Wilson Co., 950 


Best guide to government pub- 
lications is issued by the Superin- 
tendent of Documents, U.S. Gov- 
ernment Printing Office, Washing- 
ton 25, D. C., entitled Monthly 
Catalog of U. S. Government Pub- 
lications. The month’s publications 
are listed under the issuing agency 


directory of publishers 


Academic Press 111 Fifth 


Ave., New York 3. 


Inc., 


Addison-Wesley Publishing Co., 
Inc., Reading, Massachusetts. 


American Society of Mechanical 
Engineers, 29 West 39 Street, New 
York 18. 


American Society for Metals, 7301 
Euclid Avenue, Cleveland 3, Ohio. 


American Society for Testing Ma- 
terials, 1916 Race Street, Philadel- 
phia 3, Penna. 


R. R. Bowker, 62 West 45 Street, 
New York 36. 


Cambridge University Press, 32 E. 
57 Street, New York 22. 


Chilton Company Book Division, 
56th and Chestnut Streets, Phila- 
delphia 39, Penna. 


Dover Publications, Inc., 180 Varick 
Street, New York 14. 


reprints 


Holt, Rinehart & Winston, Inc., 383 
Madison Avenue, New York 17. 


Industrial Press, 93 Worth Street, 
New York 13. * 


International Textbook Co., Scran- 
ton 9, Penna. 


Interscience Publishers, Inc., 250 
Fifth Avenue, New York 1. 


Richard D. Irwin, Inc., 1818 Ridge 
Road, Homewood, Illinois. 


Longmans, Green & Co., Inc., 119 
West 40th Street, New York 18. 


Macmillan Company, 60 Fifth Ave- 
nue, New York 11. 


McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York 
36. 


Oxford University Press, 417 Fifth 
Avenue, New York 16. 


Penton Publishing Company, 1213 
West 3rd Street, Cleveland 13. 


eac 


Engineering, 330 West 42nd St., 


—_ of this report are available for 


University Ave., New York 52, 
N. Y., has been discontinued. In 
1958 it was split into the Applied 
Science and Technology Index, and 
the Business Periodicals Indez. 
The former is a subject index of 
199 science, engineering and indus- 
trial publications; the latter, an in- 
dex of 120 periodicals in the fields 
of business, finance, etc. Both are 
issued monthly, with frequent 
cumulations. 


with a title and subject index at 
the back of the issue. Each item 
includes information as to where 
the particular document is obtain- 
able and price. At year’s end an 
accumulated index to the year’s 
publications is issued. Subscription 
price is $3.00 per year. 


Pergamon Press, Inc., 122 East 
55th Street, New York 22. 


Pitman Publishing Corporation, 2 
West 45th Street, New York 36. 


Prentice-Hall, Inc., Englewood 


Cliffs, New Jersey. 


Reinhold Publishing Corporation, 
430 Park Avenue, New York 22. 


Ronald Press Company, 15 East 


26th Street, New York 10. 

St. Martin’s Press, Inc., 175 Fifth 
Avenue, New York 10. 

Society of Naval Architects, 74 
Trinity Place, New York 6. 
Special Libraries Association, 31 


East 10th Street, New York 3. 


University of California Press, 


Berkeley 4, California. 


D. Van Nostrand Co., Inc., 120 
Alexander Street, Princeton, New 
Jersey. 


John Wiley & Sons, Inc., 440 Park 
Avenue South, New York 16. 


50 cents 


by addressing Readers Service Dept., Product 
nw. ¥. 


36, N. Y. 
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A MECHANICAL BRAKING SYSTEM 


-.. WITH FEEDBACK 


AND SERVO CHARACTERISTICS 


A common band brake is modified using feedback 


techniques to provide constant torque or constant-tension operation 


independent of friction coefficient. 


W T SELSTED, vice-president, engineering 
Ampex Corp 


JA DINSMORE, senior engineer 
Ampex Instrumentation Pioducts Co 
Redwood City, Calif 


@ Here is a simple way to convert a band brake into a 
feedback braking system to give predetermined and inde- 
pendent amounts of braking torque for either direction of 
rotation. The system, now incorporated into many of the 
Ampex tape recorders, employs feedback principles to re- 
duce irregularities in the braking friction. 

The system can be modified to provide also a constant 
tension when unwinding a tape or spool. Key feature of 
this negative feedback braking system is that the braking 
torque is independent of the coefficient of friction. Thus, 
braking is smooth and uniform, and operation is not 
affected by dirt or oil, or by hot, cold, wet or dry condi- 
tions. The system is easily manufactured and assembled, 
and when applied to tape recorders, it is used on both 
supply and take-up turntables for controlled braking fol- 
lowing fast forward or rewind operation. 


Components of the brake system 


The main problem encountered in mechanical braking 
systems is that the coefficient of friction between the drum 
and band is a variable. It varies with time, wear and en- 
vironmental conditions. We recognized that this variation 
is analogous to changes in gain in an electrical amplifier, 
where stability of gain is achieved by use of negative feed- 
back. Here is how this analogy resulted in the development 
of the mechanical braking system shown on the next page. 

In our approximation the brake band wraps around 
the drum 300°. The band is compliant, and its shape con- 
forms easily to the drum. The band lining can be of any 
suitable braking such as asbestos, cork or felt—providing 
the coefficient of friction is high enough to make the brake 
self-locking. 

Springs 1 and 2 provide the braking force at opposite 
ends of the band. Cross-bars are attached to the brake band 
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and come in contact with stationary stop pins depending 
upon direction of rotation of the drum. The brake is 
disengaged by means of the linkage which is actuated by 
means of the solenoid. 


How it works 


The equation which describes the operation of a band 

brake using a high-compliance band is: 
T2 7; - e#8 
where T, and T, are the tensions in the two ends of the 
brake band (the tensions are not necessarily equal to the 
tensions in springs ] and 2), y is the coefficient of friction, 
B is the wrap angle, and e = natural log 2.718. In the 
case of a self-energizing arrangement the end of the band 
corresponding to IT’, would normally be firmly anchored 
and the tension corresponding to T, would be applied by 
spring 1. If we assume the direction of rcation shown by 
A, the performance of the system can be described as shown 
in the above equation where T, would be a constant, be- 
cause the tension is supplied by spring 1. Then by differ- 
entiating: 
dT, = 6 Tye*®dy 
Thus, the value of T, changes with the coefficient of fric- 


tion m as an exponent of e, which shows that this arrange 
ment is regenerative or has “positive feedback.” 


If, on the other hand, T;, is held constant by anchoring 
the band at the end corresponding to T,, then by apply- 
ing the same equation as before and differentiating with 
respect to T, we have: 

BT: du 


euB 


dT, = - 


Thus, T, varies with » as an exponent of ¢ in the de- 
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MECHANICAL BRAKING SYSTEM  conimed 


to frame) 


_ Pivot point Pp 
6 e ") 








Broke bond— 





j ‘Grate -release 
Linkage [énergized 
pins 








Spring 2 
Solenoid > 


y 














nominator. ‘This arrangement is degenerative or has “‘nega- 
tive feedback”. It compensates for variations in the 
coefficient of friction. 

Because of the arrangement of cross bars and stops at 
opposite ends of the brake band, the degenerative condi- 
tion exists whether the drum is rotated in either dirction. 
Because the braking force is solely a function of tension in 
the spring attached to the trailing end of the band, it is 
possible to apply a different braking force in each of the 
two directions. This is desirable in the design of a tape 
recorder, to permit high-speed stops without throwing a 


loop of slack tape—even for large differences in the amount 
of tape on the two reels. The maximum torque in our ap- 
plication is the torque above which the tape would be 
stretched. The lower torque in the opposite direction 
would then be between 4 and 7s the maximum. Once 
set, the brake requires no adjustment. 


For constant tension 


To provide tape from a supply reel at constant tension 
rather than constant torque this brake system can be used 
as part of a mechanical servo system. All that is needed is 
to apply a force at point P on the solenoid linkage from a 
tension sensing guide. Tension in the tape will be pro- 
portional to the applied force. The force subtracts from 
the braking force applied by spring 2 which applies torque 
to the reel. This arrangement assumes the direction of 
rotation of the reel from which the tape is unwinding is 
as shown by the arrow marked A. Such a mechanical 
servo is extremely inexpensive since very little additional 
equipment is needed other than the brake system described. 
It is, of course, necessary to take normal precautions in 
such a servo to avoid any danger of oscillation. 


EDITOR’S NOTE: For additional information on design 
of friction brakes: 

Design of External Brakes, Nov 23 '59, p 75 
equations and coefficients which simplify the usual lengthy 
analysis. The aim is to increase braking-torque capacity 
ind heat dissipation. 

Graphical Method for Shoe Brake Design, Mar '56, p 142 

Center-of-pressure concept determines equilibrium of 
forces quickly and accurately. Included are six sample 
problems 


Gives new 


—Nicholas Chironis 








The high-strength steels 

Selection guide for steels 

7 closer looks at metal proper- 
ties 

Vacuum steel grows up 


High-temperature stainless 


now available in a combined reprint 
DESIGN WITH STEEL 


17 articles, 64 magazine-size pages . . . including 
latest design data for a wide range of steels 
and alloys for high strength and high temperature. 


Copies of this combined reprint are available at $2 each, including 
postage. Send order with remittance to: 


Reader Service Department, Product Engineering, 330 W 42nd St, 


Best spring material for high 
temperatures 

How to control corrosion 

Test for oxidation resistance 

Stress corrosion in metals 

For a stronger metal surfoce 


and many others 


New York 36 
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Now-—a do-it-yourself 
locomotive 


Choice of powerplant and many interchangeable com- 
ponents permit user to tailor locomotives to his exact 
needs. Unitized construction simplifies shipping and 


assembly. 





























UNITIZED CONSTRUCTION permits the engine to be 
broken down, for crating, into powerplant, frame, trucks 
and cab. Powerplant assembly crate (A) contains the hood, 
engine, torque converter, air compressor, cooling system, 
air intake and exhaust system, and all necessary auxiliaries. 
All-welded frame (B) is crated with the air tanks and 
piping, fuel tanks and lines, couplers and truck mountings. 
The trucks (C) are fully assembled before crating and 
ready for attachment to the frame and gearboxes. The 
complete cab (D) with all controls is ready to mount on 
the frame as soon as the crating is removed. 


TWO BASIC LOCOMOTIVE TYPES are produced: a PS .. . The general-purpose locomotives are for service in 
double-engine, 2-truck model; and a single-engine unit with freight, passenger, switching, transfer or mixed traffic requiring 
three independently suspended axles. Two diesel engines, a a unit with light axle loading. Two diesel engines provide power 
275-hp V-8 and a 400-hp V-12, provide four power options. range from 295 to 800 hp with single locomotives, or up to 2400 
All models use the same single-stage, multiple-phase torque hp when operating as multiple units with three locomotives hooked 
converter to supply a 2.5:1 torque multiplication. Inter- together. Due to the dollar shortage in many countries, a flexible 
changeable items on all models include the engine hood, policy has been adopted to permit local manufacture of these 
cab, air compressor, cooling-system controllers, and end units. It permits local manufacturers to start assembly rapidly 
frames. and in successive stages fabricate more and more of the loco- 

Subassemblies are produced that can be put together to motive until only the engine, transmissions, gear boxes and con- 
form a complete locomotive in minimum time. This permits trollers are purchased. Locomotive models GMD H-3 and GMD 
units to be assembled for specific customer requirements H-1 are produced by General Motors Diesel Ltd, London, Ontario, 
from standard components manufactured on a planned Canada. —JIK 
schedule for maximum plant efficiency. 
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PRODUCT DESIGNS 











Transformer 
becomes part of 


welding head 


Toroidal-transformer core is built into this welder 
head to eliminate secondary conductors. Vapor 


coolant is a dielectric fluid that simplifies insula- 


tion and piping. 


Electrode 
cooling 
worer 


Electrode as Bie Coolant area 
support : CLL. 





Primary 
leads 
Coolant 


Electrodes area 
Transformer 


secondary 


Squeeze rolls 


WELDED TUBING is produced from flat strip 
stock. Coiled strip is passed through a series of 
rolls to form a tube with an open seam. A wheel- 
type electrode closes the seam as it passes the 
welding station. Squeeze rolls hold the tube in 
position during the butt-seam welding operation. 
The resistance welding is accomplished by short- 
circuiting the secondary of a low-voltage trans- 
former with the edges of the tube to be welded. 
This draws a very high current through the open 
seam, producing sufficient heat to forge the edges. 
Resulting weld strength equals strength of the 
parent metal 


TOROIDAL-SHAPE TRANSFORMER is mounted 
inside a one-piece electrode support which acts as 
single-turn secondary. This support has the 
multiple functions of containing the dielectric 
coolant, supporting both transformer primary and 
electrode, and also providing a protective housing 
for the primary. Electrical connections to the 
primary pass through the hollow support shaft. 

Transformer cooling fluid is a dielectric, non- 
toxic fluorocarbon which eliminates need for a 
secondary conductor system. The transformer 
secondary is directly connected to the electrode to 
provide the shortest possible electrical path. This 
reduces secondary impedance and permits current 
to be transmitted directly to the electrode. Fluid 
in the sealed coolant area lowers temperature of 
transformer primary and its core by vaporization. 
This vapor is converted back to liquid upon con- 
tact with the transformer secondary which en- 
closes the primary. Heat from the transformer 
secondary is removed by external water used to 
cool the electrodes. 


PS ... The 125-kva resistance welder shown produces auto ex- in, thick and 42 in. dia, using a 5000-kva welding head. Type-V 
haust pipe at the rate of 106 fpm for 2-in. tube. 0.075 in. thick. resistance welder is produced by The Yoder Co, Cleveland.—JJK 


Other units being built or planned will handle pipe up to 9/16 
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op Extruded developer 
speeds 


film processing 


Processed 
fi/m 


The saturated processing chamber wets and preheats 
the exposed film. Then it’s coated—by extruders— 
with viscous chemicals that do the developing. 


Chemical | 
containers 





Chemico/ 
reservoirs 





VISCOUS CHEMICALS do the develop- 
ing and fixing. They are supplied in 
l-gal. corrugated boxes containing sealed, 
flexible, polyethylene bags. When a con- 
tainer runs dry, a timer alarm rings. The 
operator removes the _ puncture-probe 
from the empty container and forces it, 
at the indicated location, into the new 
container. As the chemical is drawn off 
by the metering pump, air pressure col- 
lapses the plastic liner, forcing the chem- 
icals into the processor. Any air seeping 
into the line during the change is filtered 
out in the chemical reservoirs before be- 
ing pumped to the extrusion hoppers. 

Chemicals are washed down the drain 
within seconds after application. Only 
fresh chemicals are used and contamina- 
tion problems are minimized. Operation 
is simplified because all need for chemi- 
cal mixing and replenishment is elimi- 
nated. 





EXPOSED FILM FIRST passes around a shutoff roller 
which will stop the development sequence if film tension 
is broken. Film then passes over an idler and to the pacer 
roller. From here it’s fed at 36 fpm into vapor-filled pro- 
cessing chamber where it passes over the coating roller 
and where an 0.008-in.-thick coat of developer is extruded 
from the extrusion hoppers onto the film surface. The 
coated film next passes upward, around the adjustable 
developer roller and then down to wash rollers at base of 
the cabinet. The development idler is vertically adjustable 
to provide the variable development time required for dif- 
ferent films. After the high-velocity wash nozzles, the film PS . High-speed 16mm film processor is approximately the 
passes upward through the air squeegee, and over the size of a 4-drawer file cabinet and rolls on casters. Operating 
inner coating roiler where a coat of fixer is extruded. on 110-v 60-cycle ac, it needs only two hose connections for 
Film now makes a double pass over the idlers. From the plumbing: one for 130-F water at 1 gpm, the other for drainage. 
processing compartment film runs under an idler to the Unit processes up to 1200-ft reels of exposed film at 36 fpm. 
wash area, and passes through an air squeegee to the dry The Viscomat processor is sold by Motion Picture Film Dept, 
area. Filtered, compressed air in the plenum-type dryer Eastman Kodak Co, Rochester, NY.—JJK 

can be heated to temperatures between 90 and 150 F. 
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The 3 iIlinesses of Today’s R & D 


Three important problems face us: the general public 


has been oversold, researchers are more concerned 


with having money than in solving problems, engineers 
are not making best use of the results that are available. 


Dr JESS H DAVIS, president 


Stevens Institute of Technology 


Taken from an address at the symposium on ‘Research and the Community” 
sponsored by the NY State Advisory Council aa the Advancement of Indus- 
trial R & D at Sterling Forest, NY, on May 1 


® There is a danger that research has been oversold to a 
general public woefully lacking in scientific, mathematical 
and engineering knowledge. My friends in the investment 
community tell me that the stock of a company with a 
proven research reputation will often sell at a price com- 
puted at 50 or more times its earnings, compared to 15 
or so for a straight manufacturing operation with little or 
no research activity. 

I do not think we have gotten across the picture of re- 
search in proper proportion. People feel that research can 
do anything—that all you have to do is “research” some- 
thing and the problem is solved. This, of course, is not 
true. Nobel Prize winner Polykarp Kusch (atomic physics) 
makes this statement: 

To assume science can find a technical solution to all 

problems is the road to disaster. For example, not all the 

power of science can in the long run feed an ever- 
expanding population. ‘The assumption that it can do 
so is dangerous. Science in itself is not the source of 
ethical standards, the moral insight, the wisdom that is 
needed to make value-judgments. 
We must be very careful therefore in endeavoring to 
make the public at large research-conscious just so the re- 
search needs of the country get full governmental, cor- 
porate, institutional and individual support. 

We must also get across the fact that time cannot always 
be bought by dollars. Loss of faith through misunder- 
standing of research could have disastrous effects. 

Another problem is what appears to me to be a lack of 
professionalism in some of today’s research. At times this 
might almost be called “intellectual boondoggling.” It 
results from a number of causes, but the two most impor- 
tant are lack of professional researchers and lack of proper 





Dr Davis is a graduate engineer (Ohio State) who first worked 
for Atmospheric Nitrogen Corp but soon switched to teaching 
at Clarkson, Potsdam, NY. Starting there as assistant professor 
in 1929 he progressed to president of the college in 1948. He 
has been president of Stevens since 1951. Dr Davis has been 
an engineering consultant, commissioner of the Port of NY 
Authority, and active member of ASME and ASEE. He is a 
registered professional engineer. 








direction or leadership. It leads to a sterility of discovery, 

pedestrian “playing it safe,” the attempt to justify 
appropriation rather than to risk a failure. Where there is 
no risk there can be no heights of achievement. In other 
words, we have here a type of policy-making that is most 
effective in hampering new develo, ments—exploring only 
areas where it seems there will be an immediate payoff— 
administering the research function as if it were com- 
parable to the more precise activities of an accounting 
department. I am seriously concerned about the frequency 
with which a young, apparently gifted 1nd certainly in- 
spired scientist perverts his ideas because he cannot obtain 
support for his real interest. 

Research administrators must have the courage and fore- 
sight to invest in ideas and areas that are not and cannot 
be specific—that may not result in new products or serv- 
ices. They must, however, also have the capability in the 
form of a professional staff. 

And this leads me to another most important problem, 
that of professional manpower. There is already a scarcity 
of able people in almost every area and because of the 
increasing sophistication of research and development, 
many presently adequate participants will lose their ef- 
fectiveness after a few years unless they have the inclina- 
tion, the ability and the time to keep up. We need more 
funds, facilities and faculty to be able to handle morc 
graduate students and to keep educational programs ahead 
of the times. 

loo often, the education of the engineer has not been 
of the type that provided him with the background neces- 
sary to understand either the many basic research findings 
or their significance. I believe this is now being remedied 
and I would hazard guess that today, the graduating 
engineer from any first-rate institution is better prepared 
than the engineer of twenty years ago with two years of 
graduate work. 

Ihe development aspects of research, the adaptation 
and use of basic knowledge in all fields for the use of man, 
seems to me to be of primary importance today. Where 
basic research has been part of a specific program, the 
time lag between discovery and use has been relatively 
short, but where it has not, there is generally a far greater 
lag. We could speed up our industrial and economic 
progress if this time lag could be cut. I think it can be 
done by systematic studies of basic research results for 
possible and feasible development applications. Such stud 
ies would have to be carried out by the most creative type 
of engineers and scientists. You might call this research on 
the findings of research. @ 
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ESTIMATE EQUIPMENT COST 
with SIX-TENTHS FACTOR 


If size and cost of one machine are known, nomograph cal- 


culates cost of a different size. 


F CAPLAN, senior engineer 
Kaiser Engineers Div, Henry J Kaiser Co 


Oakland, Calif 


When estimating the cost of a 
piece of equipment, the more facts 
the better. But when you have only 
a few? Here is an equation that 
turns a stab-in-the-dark into a pro 
fessionally calculated estimate. 
Experience has shown that the 
cost in dollars of a machine is §, 
$. (C,/C.)°*, where $. is the 
known cost of a similar machine; 
and C, and C, are the capacities of 
the known and unknown machines, 
respectively. 
Example: How much will a 318 


Wiad eh 








gpm pump cost if one with 100 
gpm capacity costs $20,000? Draw 


nd 


two lines, as shown on the nomo- 
staph, to find the answer: $40,000. 


Ca 
“Oa 


= 


pacity or size 


‘al 


Cost 5, and $. dollars 


O 
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DESIGN FILE continued 


equations the handbooks don’t have... 
FOR SOLVING ARCS AND OVALS 





The author had to work out these equa- 


tions for himself. Now he passes them 
SYMBOLS 

on to you. a = Half the length of the short axis, in 
d = Half the Jength of the long axis, in 
R = Radius of long side, in. 

r Radius of small end, in. 


WILLIAM L OLSASKY 
Senior engineer 

Norair Div, Northrop Corp 
Hawthorne, Calif 











FOR OVALS 


hese equations 


FOR CIRCULAR ARC 


To find the radius when only x and y are known o1 
a — 2aR + ¢f? 


van be measured, use this equation: 
2d—R 


a? — 2rd + ad? 
2(a — 
r+ (r? — 2Rr + 2Ra — a?)! 


a = R — (R? — 2Rr + 2dr — d?)'” 





Example: In cross-section the spherically dished head 
on an ASME pressure vessel is a narrow oval. If knuckle 
radius r 2.10, crown radius R = 35, and cylinder 


SYMBOLS 
Radius of curvature of arc, in. 
Half the length of the chord, in. : 
Height of are from chord measured along the radius d = 25, what is depth of the head a? 
radius, in. 
Solution: Substitute values in the equation for half the 


length of the short axis of an oval 
a= R — (FR? — 2Rr + 2dr — d?)'? 
= 35 —[35? — (2 X35 X2.10) +(2 X25 2.10) —25?]!” 
35 — 558’? = 35 — 23.6 = 11.4 in 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 


-Pressure cut-off switch 











\— Pressure 
sensor 


Heating coil 


-Thermal exponsive 
morerio/ 


w 
pa 
> 
=] 
= 
3 
. 
rT) 
= 
° 
a 


— Elastomeric 
seal 














4 8 12 
Time to actuate, seconds 


Actuating piston 





Electrothermal actuator .. . 

can be coupled with mechanisms and linkages to produce (1) linear motion ot 
actuator piston; (2) rotary motion converted from linear motion of piston; (3) 2-posi 
tion operation, linear or rotary, which produces on-off, forward-reverse mechanical 
motion; (4) positioning operation which provides motion proportional to position 
of remote contro] device; and (5) latching operation. Unit’s design also provides an 
inherent means of providing a time delay function. Replaces large electromagnetic 
assemblies in applications which require non-instantaneous operation (at price said 
to be substantially lower than unit it replaces) and produces forces from 30 to 200 
lb, with strokes from 4 to 6 in. or greater. Heart of actuator is a compact device 
which moves a piston when unit is subjected to temp rise. Source of heat applied 
to unit is from an integral electric resistance heater immersed in fluid or wax within 
body of actuator (Heater watts determine response speed. See curve based on actuator 
with 0.200-in. stroke against 30-lb load). Pressure developed within unit as result 
of thermal expansion of fluid or wax is transmitted as a force to piston through a 
synthetic elastomeric seal. Built-in heat source reportedly results in extremely fast 
response and contributes to unit's compactness. Complete device—heater, thermal 
element and integral heater-interrupting switch—occupies space equivalent to that 
required by thermal clement alone on other units. Sample quantities available within 


1 wk. Standard-Thomson Corp, Waltham, Mass. 
Circle 300 on Reader Service Card 
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Small-diameter nut . . . 
for ball-bearing screw assemblies, has in 
tegral raceway that eliminates usual ex 
terior ball guide, reducing OD from 0.500 
to 0.400 in Assembly has in. ball 
circle dia and is fitted with balls 1 milli 
meter in dia. Delivery in 6 to 14 wk 
Actuator Operation, Saginaw Steering Gear 
Div, General Motors Corp, Saginaw, Mich. 
Circle 301 on Reader Service Card 


Two-part epoxy adhesive . . 
bonds aluminum to aluminum with tensil 
shear strength of 5700 psi at 77 F (steel-to 
steel bond shows 6500-psi tensile shear 
strength at that temp; copper-to-coppet 
bond, 2700 psi). In addition to aluminum 
steel and copper, adhesive is recom 
mended for ceramics, glass and combina 
tions of the materials. Retains adhesion 
over range from 65 to 225 F and after 
30-day immersion in water. Cures in 1 hi 
it 300 | 
qt base and 1 pt hardner, is priced at $8. 
Conap Inc, 184 E Union St, Allegany, 
NY. 


Sample package, containing | 


Circle 302 on Reader Service Card 


Pressure adapter and cap 
assembly .. . 

is leakproof, quick-disconnect, all-stainless 
steel unit for oil servicing. When cap 
assembly is removed, a nozzle connection 
in be attached to adapter to depress 
poppet valve and permit oil flow under 
pressure When nozzle is removed by 
quick-disconnect, a spring immediately 
returns valve to closed position, shutting 
off oil flow and preventing leakage Re 


continued on page 0 
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COMPONENTS * MATERIALS * PROCESSES 


continued 


portedly does not leak more than 4 cc 
per min. under 5 psig back pressure, us 
ing MIL-0-7808 synthetic engine oil after 
being exposed to a 2000-F open flame for 
5 min. Body of adapter is one-piece hous 
ing spun over poppet valve and spring. 
Rubber O-ring is seated at end of poppet 
for positive seal against leakage. Groove 
running around body provides quick-dis 
onnect seat for retaining balls in cap, 
vhich are cammed into locked position 
by outer sleeve of cap assembly. Pressur« 
drop at l-gpm flow with MIL-0-7808 syn 


thetic engine oi] at —45 F is 
hu 


14 psig for 
tube size and 7 psig for 3-in. tube 
ive. Dumont Engineering Co, 1401 Free- 
man Ave, Long Beach, Calif. 

Circle 303 on Reader Service Card 


Disk brake .. . 
is loor-mounted, through-shaft brake with 
own ball bearing-mounted shaft. Designed 
for applications where it is necessary to 
drive through brake, unit eliminates or 
minimizes alignment problems. Ac-oper- 
ated and available in torque ratings of 
14, 3, 6, 9, 10 and 15 Ib-ft. Stearns Elec- 
tric Corp, 120 N Broadway, Milwaukee 2. 
Circle 304 on Reader Service Card 


Linear polyolefin resins. . . 

include three grades for injection molding 
ind extrusion; two for blow-molding con 
taincrs; and three general-purpose grades 
suitable for both blow molding and ex 
trusion Of the injection-molding and 
xtrusion grades, R600 is recommended 
for applications which require combina 
tion of moldability and toughness; RSOO 
is recommended when mold fill is a prob 


iem, rigidity is desirable 


held toa min and impact strength is n 


warpage must be 
+ 


1 prime requisite; and RS10 


opoly mel 


1 polyolefin 
for applications requiring good 
load bearing properties over an extended 
Of the blow n 
characterized by top 


time period ding grades, 
R211 is a copolymer 
resistance to stress cracking and good 
rigidity and R401 is an ethylene homo 
polymer recommended fot 

where top modulus and impact strength 
ire needed more than stress crack resist 


ance. Of the blow molding and extrusion 
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grades, R200 and R300 are ethylene homo 
polymers recommended for rigid contain- 
ers, while R210 is a copolymer suitable 
for applications where high stress crack 
resistance and good impact strength are 
needed, as well as for creep rupture re 
sistant monoflaments. R200, R210 and 
R211 (in natural color) are priced at 35« 
per lb in truckload quantities; other 5 for 
mulations, 32¢ per lb. Dow Chemical Co. 
Midland, Mich. 

Circle 305 on Reader Service Card 


Polycarbonate resin... 
is available in nearly water-clear grade for 
lenses, light covers, diffusers and other 
Said to have 
same physical, electrical and 


applications requring clarity 
chemical 
properties as other grades in the resin line 
Use of additives masks resin’s natural light 
amber color and prevents darkening during 
molding. Priced at $1.30 per Ib in truck 
load lots. Chemical Materials Dept, Gen- 
eral Electric Co, Pittsfield, Mass. 

Circle 306 on Reader Service Card 


Welded roll .. . 

reduces tolerance requirements 
manufacture, thereby reducing costs. In 
fabricated component parts 


during 


expensively 
are assembled by welding; then, an over-all 
finishing operation brings roll into toler 
ance. Runout of roll face relative to studs 
is held to 0.031 in. per 6-ft length. Shaft 
strength is said to be more than adequate 
for tubular roll loadings and welded ends 
permit significant materials saving over 
forged or cast construction. Available in 
steel, brass and aluminum and in diam 
eters to 18 in. and lengths to 18 ft. New 
Hudson Corp, Conveyor Roller Div, New 
Hudson, Mich. 

Circle 307 on Reader Service Card 


Rotary connector .. . 

is non-separable unit which can be used for 
continuous rotation in either direction 
up to 1000 rpm or for oscillatory motion 
Construction is 4 wire, 3 phase with max 
30 \ Standard 
equipment includes silver graphite brushes, 


rating of 10 amp at 2 
silver plated slip rings, and clamps for 
iny type of conduit or cable up to 1.19 
in. OD. Priced at $34.75. Frankel Engi- 
neering Laboratories Inc, Reading, Penna. 

Circle 308 on Reader Service Card 


Miniature indicator light . . . 

consists of a replaceable lamp cartridge 
ind mating lampholder, which mounts 
in a g-in.-dia hole and has black anodized 
aluminum case, nylon insulation and solder 
lugs to be used as common terminal for 
several wires. One version is available with 
built-in resistor for use with neon lamps 
Cartridge, which has nylon shell and stain 


less steel pins, can be used with lamp 


holder or mounted directly in a in. dia 
hole with a spring-steel clip. Incorporates 
either neon or incandescent lamps for a 
wide range of voltages and can be sup- 
plied with imprinted lenses in variety of 
colors. Industrial Devices Inc, Edgewater, 
NJ. 

Circle 309 on Reader Service Card 


Digital readout assembly... . 
onsisting of four plug-in, quick-discon- 
nect units, can be serviced from either 
front or rear. Entire assembly, which is 
ub-panel mounted, can be removed from 
master panel by loosening four large cap 
tive thumb screws, allowing lamps to be 
serviced without disturbing internal wiring 
of equipment in which assembly is being 
used. Where rear access is convenient, 
lamp and terminal assembly can be quickly 
disconnected from rear of assembly and 
lamps changed. Covered wiring can be 
Assembly meas 
ures 28 x 6% x 7} in. Industrial Elec- 
tronic Engineers Inc, North Hollywood, 


Calif. 


potted to specifications 


Circle 310 on Reader Service Card 


Filament-wound parts . . . 

of reinforced plastic are said to be stronger 
than steel and lighter than aluminum 
parts. Available in straight tubes, closed 
end pressure vessels and in tapered or other 
geometrical shapes In producing the 
parts, a continuous strand of very fine 
glass filaments is immersed in a resin 


ym page 
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| woRLD’s LARGEST 


—-~_preciaioa: ‘ball bea rings<up to 
165” diameter) designed 
and built by Kaydon. 

i 











~~ WORLDS LIGHTEST 


_ Reali-Stim® ection bear- 
ings with 4” ” bore de.“ 
Sjened and Bows by Kaydon. 


WORLD'S 
THINNEST 


large bore Reali-Slim 

bearings only %” 
\ thick designed and / 
made by Kaydon. 


Our specialty...solving the world’s 
toughest bearing problems 


When stock bearings ‘“twon’t do”... 
KAYDON special bearings “will” 
Standard bearings often aren’t ade- 
quate when you run up against a 
combination of limitations involving 
bearing capacity, size, weight, con- 
figuration, material and price. 

Solve these problems with Kaydon 
special bearings—specifically de- 
signed and precision-manufactured 
to do extraordinary jobs. 


i sii 


“MUSKEGON, MICHIGAN 


All types of ball and roller bearings — 4” inside diameter to 178” outside diameter . . . 
Roller Thrust « Roller Radial « Needle Roller * Ball Radial « Ball Thrust * Four-Point Contact Bearings 
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Kaydon special bearings offer you 
wide opportunities for compact de- 
sign that may reduce the size of the 
equipment you need — providing 
substantial savings. 

Kaydon builds your special bear- 
ings with close-tolerance precision, 
exceptional thrust or radial capacity 

. out of special metals or materials. 

Don’t penalize performance, or 
rule out new concepts in design, with 


Taper Roller 


stock bearings that “won’t do.” Call 
on Kaydon’s long experience in de- 
sign of special bearings that will 
solve your toughest problem 
e*eeeeeeeoeeee#eeeeeeneeeseeneenenee 
Available! Reali-Slim type “CP” bear- 
ings off-the-shelf in 90 sizes with Con- 
rad deep-groove, ball-radial construction 
-.and new one-piece snapover bronze 


separator in 4” to 12” bore — 4” to 
1” width and cross section. 


eeeeeeveeeeee 
eeeeeeeneeeer 


eeeeeeeeeeeeeeeeeeeee eee 


K-611 


SS 


lowest cost needle bear- 
ings (22 sizes available). © 
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COMPONENTS + MATERIALS +» PROCESSES 


. continued 


bonding agent Resin-ceated filaments 
then are wrapped around a revolving man 
drel according to a pattern which orients 
the filament in such a way as to best ab 
orb stresses (bonding agent distributes 
stresses between continuous strands of fila- 
After curing the .esin, the man 
drel is removed. Resulting material is re 
ported to have excellent corrosion resist 
strength Specific 
gravity is 2.2, compared with 7.3 for steel 
In direction of the filaments, strength of 
filament-wound laminated plastic is 200, 
Also said to have excellent elec 
trical insulating »roperties, and once 
formed and cured, parts can be machined 
Taylor Fibre Co, Norris- 


ments) 


ance and dielectric 


OU) psi 


and finished 
town, Penna. 
Circle 311 on Reader Service Card 


Air/oil valve actuator .. . 
can be operated by regular shop-air pres 
sure: (usually 100 to 125 psi) or hydraulic 
pressure \ min of 70 psi is required 
Unit is nose-mounted to 6000-psi valve 
for positive action. Cylinder is 3 position, 
operating 45° on each side of center, in 
any combination of 45° and 90° move 
ments. Max working pressure is 500 psi 
Can be mounted at factory, or in field, to 
valve with 90° handle turn, up to 1 in 
size. Republic Mfg Co, 15655 Brookpark 
Rd, Cleveland 35. 


Circle 312 on Reader Service Card 


Polyethylene tubing . . . 


made of high molecular weight, low melt 


index resin, is said to have highest stress 
cracking resistance of any polyethylene 
Remained unaffected for more than two 
vears when subjected to ASTM stress cor 
rosion test. During manufacture, tubing is 
pressure-tested at 140 Ib for 15 min. Avail 
able in 4}-, #- and 4-in. OD sizes. From 
stock: $-in. OD with 0.040-in. wall and 
2-in. OD with 0.062-in. wall in red, blue, 
green, black, orange, yellow, purple and 
The $-in. OD size is supplied in 
‘black and natural only. Synflex Products 
Div, Samuel Moore & Co, Mantua, Ohio. 


Circle 313 on Reader Service Card 


natural 


All-steel pillow block .. . 
for heavy loads and impact, is equipped 
with a spherical roller bearing and avail 
able for shafts from ly to 9% in. inclu 
sive. Rotating, labyrinth triple seals pro 
tect bearing from foreign matter while re 
taining lubricant. Elongated bolt holes 
permit easy horizontal alignment. Oil 
or grease can be applied directly to rolling 
elements through a groove in OD of 
bearing’s outer ring or to bearing from a 
point near its face. Circulating oil sys 
tems can be installed, or cooling coils 
can be adapted. SKF Industries Inc, 
Front St & Erie Ave, Philadelphia 32. 
Circle 314 on Reader Service Card 


250-psi cylinders . . . 

have nylon and Delrin bearings said to pre 
vent scoring and prolong wall and piston 
rod life. Barrels are made of chrome 
plated steel, roller-burnished to a 4 
microin. finish for max sealing power and 
Heads are made of high 
aluminum while piston 


min friction. 
tensile-strength 
rods are made of heat-treated, 125,000 
psi yield strength stainless steel, ground 
and burnished to a 2-microin. finish 
Self-adjusting block “vee’’-design piston 
and rod packings automatically compen 
sate for pressure variations with negligible 
breakout friction. 
cadmium-plated 


radius seal and chamfered seat) is said 


Cushion arrangement 
(with spring, spherical 
to assure positive cushioning with im 
mediate acceleration on return stroke. 
From stock. Alkon Products Corp, 200 
Central Ave, Hawthorne, NJ. 
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Packless globe valves . . . 

are hermetically sealed with zero leakage 
to atmosphere; instantaneous 
changes in seating 
force and low operating torque with re 


permit 
setting; have high 


sulting tight seal; and are designed for 
high operating temps, with 600 F at 2200 
psi_ the for pressurized 
water reactor service. Incorporating ther- 
mal barriers in basic design extends temp 
range. Based upon “harmonic drive” 
principle, units are available in 4 to 2-in 
sizes. Other types and sizes, including 
special ball, plug, cock and sliding gate 
models, can be supplied on request. Har- 
monic Drive Div, United Shoe Machinery 
Corp, Balch St, Beverly, Mass. 
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normal rating 


High-pressure checkvalve . . . 
is miniature, stainless steel unit handling 
pressures up to 20,000 psig and suitable 
for use with corrosive fluids or hot exhaust 
gases up to 1800 F. Capacity is based 


upon equivalent sharp edge orifice of 
0.125 in. Available with fast-acting metal 
or plastic-coated poppets. Standard ports 
are for connection with }-in. tubing or 
hose, while fittings for ultra-high pres- 
Over-all length, in 
cluding fittings, is 24 x 1 in. dia and 


Marotta Valve Corp, 


sures are available 


weight is 0.125 Ib 
Boonton, NJ. 
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Motor-mounted 
rotary pumps... 
for handling clean liquids and solvents 
(up to 5000 ssu) deliver from 10 to 30 
gpm at pressures up to 125 psi. Pump 
and motor are built as integral unit with 
common heavy-duty shaft supported by 
motor bearings. Requires no_ separate 
pump bearings or second seal, coupling, 
pump head or mounting base. Each pump 
is equipped with built-in relief valve to 
bypass delivery in case of excessive pres- 
sures. Available in 1-, 1}4- and 14-in. 
sizes with choice of five different motors, 
ranging from 7 to 3 hp. Blackmer Pump 
Co, Grand Rapids, Mich. 
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Surge suppressor .. . 

provides overvoltage protection for silicon 
and germanium cells, controlled rectifier 
cells and similar devices. Because of its 
Zener-type v-amp characteristic, unit pro- 
vides a shunt path for transient overvolt- 
ages and imposes a ceiling above which 
surge voltage cannot rise. This permits 
use of silicon cells without subjecting 
them to overvoltage, providing cells have 
a peak-voltage rating above clamping volt 
age of the surge suppressor. Available as 
polarized and nonpolarized units, multiple 
assemblies of both types and special units, 
with ratings of 2 to 85 amp max dis 


continued on page 54 
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Choose any basis metal you desire and give it 


lustrous, lasting finish of Nickel-Chrome Plating 


Nickel-Chrome Plating provides a prac- 
tical way to combine the beauty and 
protection of Nickel and chromium with 
the special properties of other metals: 


e formability of brass 
e strength of steel 
e lightness of magnesium 
e conductivity of copper 
e design flexibility of zinc-base 
die castings 
Today’s adaptable Nickel-Chrome Plat- 
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ing gives you the freedom to use a wide 
variety of basis materials to achieve the 
most desirable combination of perform- 
ance, fabricability and practical cost. 


Select the basis material that proves 
most suitable. Nickel-Chrome Plating 
will give it lustrous, matching beauty 
with brilliant blue-white color. Beauty 
with outstanding durability, too. 


That’s because Nickel-Chrome Plating 
not only provides shining sales appeal, 


Inco Nickel 


Nickel makes plating perform better longer 





but also protects basis metals from rust 
and corrosion. Protects basis materials 
from nicks and scratches. Makes the 
lustrous beauty lasting beauty. 


For more information on decorative 
plating, write for our booklet, The Con- 
tribution of Nickel and Chromium to 
the Durability of Decorative Plating. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street ZN. New York 5, N.Y. 
INCO 











THE VIKING 
a wide 
industry 
many ofner 
and at low cost 
thick, 


been 


largest exclusive rotary pump 

You men who specify and b 
range of VIKING PUMPS, from to 1050 G.P.M 
and thousands of spe 
and ask for 

VIKING PUMP COMPANY, Cedar Falls 
King” 


GEARED TO HANDLE PUMPING PROBLEMS ——4 


GEAR-WITHIN-A-GEAR 


range of pumping 


PUMPING PRINCIPLE helps engineers solve 


problems throughout the world In the petroleum 
food processing, meat packing, road building and 
VIKING PUMPS handle liquids and semi-solids efficiently 
And VIKINGS pump liquids ranging from thin, liquefied gas to 

Originated 50 years ago, the VIKING pumping principle has 
applications that VIKING is 


manufacturer in the world. 


emical processing 


industries 


viscous tars 


adapted so successfully to so many now the 


rotary pumps, can select from a complete size 
in over 850 catalogued models 
f you have a pumping problem, tell us . 
catalog 61SX 


lowa, U.S.A. In Canada, it's “‘Rote- 


Pumps. See Our Catalog in Sweet’s Product Design File 
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* Strength in thin sections * Dimensional 
stability * Secure flanges (one solid molding) * Resistance 
to impact * Resistance to action of many common chemicals 


* Rated for use up to 250 F + Good dielectric strength 


NEW 24 PAGE CATALOG 
Complete specifications on all parts and materials 


sted 
neh de. 





3239 WEST 14 STREET « TOwer 1 5597 * CLEVELAND 9. OH!IO 
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COMPONENTS * MATERIALS + PROCESSES 
continued 


charge current and 30 to 480 v ac rms. 
Size varies according to amount of cur- 
rent discharge, and power drawn is said to 
be insignificant (a 210-v unit draws less 
than 1.05 w in normal operation). Under 
surge conditions, unit can dis- 
charge safely as much as 1000 times the 
current it draws at normal voltage. West- 
inghouse Electric Corp, PO Box 2099, 
Pittsburgh 30. 
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normal] 


Magnesium wheels . . . 

are reportedly lighter than aluminum and 
steel wheels. 
Equipped tire-gripping devices to 
prevent tire slippage during hard braking, 
acceleration and Available in 
4-, 5- and 6-in. sizes to fit standard pneu- 


matic 


as strong as conventional 


with 
cornering 


either 4-in. bore sealed 
or 3-in. bore tapered- 
said to be com- 
petitive with steel wheels. Go-Power 

Corp, PO Box 613, Palo Alto, Calif. 
Circle 320 on Reader Service Card 


tires; with 
ball bearings or 


roller bearings. Prices are 


Pressure transducer . . . 
semiconductor strain-gage 
sensor, produces a 250-milliv output with- 


using a silicon 


out an amplifier with 10- to 30-v de ex- 
Available 
gedized models, unit is responsive to both 
static 


sures 


itation in airborne and rug- 
and high-frequency dynamic pres 
is 0-100 through 
0-10,000 psi gage or absolute with allow- 
1.5 times rated full- 
giving a zero shift of less 

Standard linearity is 
¢ max through zero and 100% 
with 


hysteresis is 0.3° 


Pressure range 


able overpressure of 


scale pressure 


than +0.25°' 
0.259 pres- 


0.1% 


max 


sure points (also available 
Standard 


with 0.15% max available in special units. 


max 


Operating temp range is —65 to 125 F; 
compensated temp range, 0 to 150 F 
compensation available over all or part 
With 


stands vibration output on all axes of 35 


of operable range on request). 


g's, 0 to 2000 cps sinusoidal. Output error 
due to vibration is less than 0.01% per 
peak Acceleration error on all axes is 
continued on page 56 
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ROD GLAND-—FEasily re- 
moved. No need to loosen tie 
rods. Cuts maintenance time 
in half. Phenolic bearing insert 
will not score rod. Cuts re- 
placement cost to a minimum. 


Do the cylinders you buy 
include these 
quality features? 


ROD PACKING—Interlock- 
ing multiple lip seals require 
no adjustments; remain flexi- 
ble under fluid pressure. Wear 
compensating function elimi- 
nates frequent replacement. 


PISTON—Phenolic piston 
will not score tube. Packing 
cups used for proven long 
life and seal. Cups are easily 
replaced. Piston positively 
locked to rod. 


CUSHION—Minimum clear- 
ance between piston and 
Meehanite Bushing combined 
with micrometer metering 
givestop cushioning efficiency 
and a wide adjusting range. 


This high-pressure 


hydraulic cylinder is representative 
of the complete line of quality fluid 


circuitry components available from Westinghouse 


4 

if n ot, the chances are, your maintenance costs are higher 
than necessary. For more information about Quality Fluid Circui- 
try Controls for trouble-free automation, ask for Catalog A3-56.00. 


See the Yellow Pages under Cylinders for the Name of Your 


Loca/ Distributor, or refer to Sweet's Catalog, Product Design File. 


WESTINGHOUSE AIR BRAKE COMPANY 





4) 
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COMPONENTS + MATERIALS « PROCESSES 

, . continued 

less than +0.01% per g force, and unit 

withstands force of 1000 g’s without dam- 

age. Airborne model is 2.4 in. long and 

Other model has same length 

Weight of former is 

$ Ib; latter, approx 1 lb. Fairchild Con- 

trols Corp, 219 Park Ave, Hicksville, LI, 
NY. 


1.2 in. dia 
but is 1.5 in. dia 
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Vacuum transfer relay . . . 

is SPDT unit with special coil and con 
tacts that allow operating speeds of 100 
cps for minimum of 10 million operations. 
Operate time is 3 millisec max; release 
Many of the units 
are reported to have operated over 2 hun- 


time, 5 millisec max 


Vacuum dielectric 
permits voltage rating of 18 kv peak test 
and current rating of 15 amp rms (60 c) 
in the 23-in. package. Will interrupt 18 
kw de power for over 100,000 operations 


dred million cycles 


if current or voltage does not exceed 3 
amp or 6 kv. Also available in coaxial 
housing with choice of connectors for dif 
ferent power level requirements. Jen- 
nings Radio Mfg Corp, PO Box 1278, 
San Jose 8, Calif. 
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Multipurpose pyrometer . . . 

has three scale ranges: 32-2400 F and 
0-1370 C for use with chromel-alumel 
thermocouples and 0-50 milliv when used 
as a millivolt meter in non-pyrometric ap- 
plications. Said to have high internal re 
sistance which assures sensitivity to small 


est variances in temperature and is un 
affected by different thermocouple lengths 
Unit is mounted in 5.58 x 4-in. case. 
Scales are 34 in. long. Conversion tables 
are included for use with iron constantan, 
chromel-constantan and copper-constan- 
tan thermocouples. Priced at $26. Ed- 
mund Scientific Co, Barrington 50, NJ. 
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Dc servomotor .. . 
is 4P, explosionproof, intermittent-duty 
unit, suitable for high-altitude applica- 
tions. Includes treated brushes and quali- 
fies according to applicable portions of 
MIL-M-8609A and MIL-E-5272. Typi- 
cal ratings: 0.5 hp; 27 v dc field voltage; 
0 to 90 v de armature voltage; and 10,000 
rpm speed. Weighs 15 Ib, 8 oz. Kear- 
fott Div, General Precision Inc, 1150 
McBride Ave, Little Falls, NJ. 
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Teflon slip-ring assembly . . . 
consisting of molded Teflon shell filled 
with epoxy, is said to handle very high 
voltages without characteristic arcing dam- 
age even under extreme humidity. At 
same time, assembly reportedly maintains 
very high resistance between circuits and 
offers extreme inertness throughout temp 
range of —328 to 392 F. Electro-Tec 
Corp, 10 Romanelli Ave, South Hacken- 
sack, NJ. 
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Self-tapping insert kit .. . 
for use in experimental and prototype 
work, includes representative selection of 
insert types and sizes, as well as seven 
different installation tools. Package also 
contains illustrated installation instructions 
and chart showing recommended drill sizes 
for using inserts sized from No. 4 to Ys 
in. in various materials. Priced at $25.50. 
Groov-Pin Corp, 1125 Hendricks Cause- 
way, Ridgefield, NJ. 
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Revolving-disk sliderule . . . 
can be operated with one hand, leaving 
other free to write down figures, make 
notes, etc. Has same moving scale prin 
ciple as straight rule but eliminates re- 
setting required by running off scale. Also 
eliminates extra settings required by con 
ventional circular sliderules. Six models 
are available, each with scale arrangement 
suited to certain types of work. Prices 
range from $1.75 to $5.50. Fullerton 
Engineering Sales Co, 4623 York Blvd, Los 
Angeles 41. 
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REPRINTS 


The following special reports are avail- 
able as long as the supply lasts—from 
Reader Service Dept., Product Engineer- 
ing, 330 W 42nd St, New York 36. 
Please enclose remittance; we pay postage. 


Rolling-element Bearings $2 
Ball, roller and thrust bearings—their selec- 
tion, test and analysis of their failures, 


64 p. 
Design with Steel $2 


Latest design data for a wide range of 
steels and alloys for high strength and high 
temperature, 64 p. 


The New Mathematics $2 
Combined reprint of 18 articles with cov- 
erage in depth of the latest math tools of 
systems engineering, 64 p 


Wk’ and Motor Selection 

How to calculate rotational inertia and 
what it means in duty-cycle selection of 
motors and drives, 64 p 


Engineering Models $2 
Working prototypes as well as 3-D 
“sketches”; here’s how to design and make 


them, 64 p. 


Shortcuts for Longhand Computation $2 
How to get the most from your sliderule. 
How to design nomographs. What’s avail- 
able in tabled data, 64 p 


Patent Problems $1.50 
Review of Patent Office procedure and 
discussion of American and foreign laws 
and how they affect inventors, 48 p. 


Human Engineering $1.50 
Series of 14 articles with design data on 
man-machine problems and human dimen- 
sions, plus bibliography, 44 p 


Creativity $l 
Combined reprint of 10 articles on the 
facts behind the fad, 32 p. 


Reading, Writing, Reporting $1 
Combined reprint of 5 steps to faster 
reading; 8 steps to better writing; 7 steps 
to better reporting, 24 p. 


Why Don’t They R & D? $l 
Here are 200 ideas for new inventions not 
now on the market, 64 p. 


9 Lectures on Mechanisms $l 
How linkages and springs may be designed 
to balance loads, transmit forces, feed 
parts, 24 p. 


Manual of Reliability 50¢ 
How to design for reliability, human fac- 
tors, statistical tools; implementing the 
programs, 32 p 
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wORKHORse 
OZALID'S 
NEW PRINTMASTER 








PRINTMASTER 900 
Ht.—70'/2”, Width—841/4”, Depth— 
46'/2”. Newest in Ozalid’s family 
of whiteprinters...all designed 

to give you the finest repro- 
duction at the lowest pos- 

. sible cost. Whatever your 
need there’s an Ozalid 
whiteprinter to 
meet it. 


Big volume of engineering prints? Put Ozalid’s new Printmaster 900 to work. 
This new, heavy-duty whiteprinter is a workhorse for capacity, a thorough- 
bred for quality, a favorite for economy. 

Fast! Top speeds up to 75 feet per minute. Versatile... processes any dry 
diazo material up to 42” wide without sticking. Develops both sides in one 
pass! Unique...new, sleeveless, scratch-proof developing and simplified 
control make it top performer in its price class. 

Here, in truth, is a new concept in whiteprinting. New ideas, new designs 
from the leader in the industry that spell new efficiency, reliability, economy 
in engineering reproduction. 

The coupon will bring you the facts on Ozalid’s new “900”. Facts that 


may save you thousands yearly. Mail it today. OZALI .D° 


Division of General Aniline & Film Corporation, Jonnson City, New York 


Mr. James A. Travis, Mgr., Marketing 
Ozalid, Dept. 205 Johnson City, New York 


Please send information on New Printmaster 900 
Name 
Pi clined elias 


Address 








REMEMBER, FOR PEAK EFFICIENCY, ALL OZALID WHITEPRINTERS WORK BEST WITH OZALID SENSITIZED MATERIALS 


aS a ee 
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rew 


LOW 
COST 


ABEC 3 PRECISION 
MINIATURE 
BEARINGS 





Bearings eliminate 
both economic and 
technical barriers to 
using precision miniature 
ball bearings in a 
wide variety of 
industrial and 
commercial 
products 


MADE IN U.S.A. BY 


f\ 


MPsB 


or ine 





KEENE, NEW HAMPSHIRE, U.S.A 





WRITE TODAY FOR CATALOG 
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Viscoelastic Properties of 


Polymers 

JOHN D FERRY, Professor of Chemistry, Univ 
of Wisconsin. John Wiley & Sons Inc, 440 Park 
Avenue South, New York 16. 61% x 91%, 482 
pp. $15. 

The author carefully develops a dis- 
cussion of the theory of viscoelasticity, 
followed by the presentation of a wide 
variety of experimental methods and 
a critical appraisal of their applicability 
to polymeric materials of different 
characteristics. The existing state of 
molecular theory is reviewed and used 
to interpret the effects of temperature, 
chemical structure, dilution (plastic- 
ization), and other variables. 

Several chapters are devoted to the 
dependence of viscoelastic properties 
on chemical composition, molecular 
weight, presence of diluents, and other 
features for several characteristic 
classes of materials. The book ends 
with illustrations of the many poten- 
tial applications to practical problems 
in the processing and use of rubbers, 
plastics, and fibers, and the control of 
vibration and noise. This volume is 
recommended for the reader who, 
though using Propuct ENGINEERING 
articles on high<damping materials 
(see Apr 17 ’61 and Jan 25 ’60), de- 
sires more background in the subject. 

—FRP 


Field Theory for Engineers 


PARRY MOON AND DOMINA EBERLE SPEN- 
CER. D Van Nostrand Co dnc, Princeton, NJ. 
6% x 94, 530 pp. $12.75. 


Ordinarily the one-dimensional 
treatment common in studies of mag- 
netism, heat conduction, mechanical 
vibrations, and acoustics falls short 
where the phenomena spread out in 
three dimensions. Circuit concepts 
may be of great practical value as ap- 
proximations; but a more basic ap- 
proach is increasingly desirable as en- 
gineering becomes more precise and 
more ramified. 

Field-theory problems can be han- 
dled by a number of methods, includ- 
ing transformations in the complex 
plane, numerical approximations, and 
experimental methods. By far the 
most powerful technique, however, 
employs separation of variables. This 
is the principal method treated in the 
book. Typical topics covered are: 


DESIGN LITERATURE 


Orthogonal Functions; Cylindrical 
and Spherical Coordinates; Prolate 
and Oblate Spheroidal Coordinates; 
The Poisson Equation, Bessel and 
Laplace Functions, and The Diffusion 
Equation. There are many illustra- 
tions of mapping techniques. 

The book is an outgrowth of 
mimeographed notes used in the 
Electrical Engineering Dept at MIT 
for the past 10 years. 


Basic Transistors 


ALEXANDER SCHURE. John F Rider Publisher 
Inc, NY. 6 x 9, 146 pp. 


Text (highschool and college un- 
dergraduate level) is highly pictorial- 
ized and presents only one important 
concept per page. “Question” and 
“Problem” pages appear throughout 
the volume to emphasize the major 
points presented. This simplified, 
heavily pinpointed approach makes 
Basic Transistors readily understand- 
able without an instructor, and suit- 
able for individual as well as classroom 
study. Coverage ranges from the 
structure of atoms to the character- 
istics and circuitry of recently devel- 
oped transistor types. 


ABSTRACTS 
FROM THE LITERATURE 


Producing Synthetic Alloys 


The effect of compacting pressure, 
sintering temperature and sintering 
time on compound alloys from the 
soft low melting metals (tin, mag- 
nesium, zinc, lead, cadmium and bis- 
muth) with WC and TiC is investi- 
gated on the basis of the density 
values. 


“Attempts at Producing Synthetic Composite 
Alloys,” by D. E. Gucer, Div of Engineering, 
Brown University, Providence, RI, Plansee- 
berichte fur Pulvermetallurgie, Dec 1960, p 
119. 


Fungus Testing 


The destructive nature of fungi is 
manifested in many ways, some more 
critical than others. For example: 

(1) They may attack products, mak- 
ing them unsightly and leaving a 
significant objectionable odor. 


(2) They may attack and deface la- 
continued on page 61 
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MOTORS 
BY THE 
mee INI DE, 


You’re buying motors by the pound 
when price is the only consideration 


Automated production lines 
multiply the cost of motor failure 


Automated production lines can't afford motor drives 
selected on the basis of price alone. For when a group 
of machines are linked in series, with each dependent 
on the preceding machine to supply it, a motor failure 
in the line quickly multiplies the cost of downtime. 


Wagner® totally-enclosed, fan-cooled Type EP and JP 
motors are perfect power packages for automated lines. 
They are completely protected against dust, abrasives, 
fumes, steel chips, or filings. Both ends of these motors 
have running shaft seals to keep their heavy-duty bear- 
ings clean. These Wagner motors will keep your pro- 


duction rates up, delivering full rated horsepower under 
the toughest conditions... staying on the job with con- 
tinuous service. They have earned their reputation for 
proven dependability. 


Next time you buy motors, check beyond the purchase 
price. Make sure that you get all the performance you 
need—with motors that will do the job. 

Wagner motors have been getting the job done for more 
than 65 years. Your Wagner Sales Engineer will be glad 
to show you why. Call him for an analysis of your next 
motor application, be it for plant or product. 


Branches and Distributors in all Principal Cities 


Wagner Electric Corporation 


wWM6!-7 
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BAR X SEALS EVERYTHING 


AT TEMPERATURES FROM —400°F TO +1500°F! 
ANY FLUID—GAS—FUELS—WATER—LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE FLUIDS 
ANY a ee eli 
iT SEALS ; IT SEALS 
SEAL HERE 


LOADING 
x 


RING 
LOAD 
HERE 

[ ooo 


BAR-X-SIZES: 
42" TO 3” STANDARD 
3” TO 12” SPECIAL 


NO CATASTROPHIC FAILURES 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 
Eliminates critical downtime @ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @& All-metal— 

non-contaminating ™@ Stable, symmetrical design 
WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CITIES. 


Wiggins | igs 


E. B. WIGGINS OIL TOOL CO., INC., Dept. J1 I 


3424 E. Olympic Bivd., Los Angeles 23, Calif. 
TWX 1403U, Phone AN 9-0181 HIGH PRESSURES 


NO DOWNTIME FROM SEAL FAILURE 
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. seers LIVERMONT 
. es: TORQUE-LIMITING SCREWDRIVERS 
You KNOW FOR PRECISE TORQUE CONTROL 


HE’S NOT 
; MODEL CAL-30 
ON TH 3 ’ Model CAL-30 meets requirements of Mil-H-26497 


Calibrations are clearly marked and magnified 


CEN TER ae) URT loka for quick, easy reading. Disappearing thumb screw 


permits quick change of torque. (Torque setting 


S WIMBLEDON nue can be sealed for production use.) 

















capacity 2 te 30 inch pounds 


* 
S 
aleke 


\ 


Tat / 
BUT WHAT DO YOU KNOW ABOUT z: MODEL PM-5 


The Livermont PM-5 screwdriver is designed for elec 


see 
2 # tronic, and similar precision assembly work where 
i -4 FACTORY STOCKS IN KEY AREAS extreme torque accuracy is required Indicates for both 
st EXCLUSIVE FACTORY AUTHORIZED DISTRIBUTORS left and right hand threads, and will accurately, safely 
ée3t; 
tighten the most fragile fastener, of metal or plastic 
3 BEBO ASSOCIATES ‘ 
BRIGHTON 35, MASS 
COCHRAN & CO 
LEMON GROVE, CALIF capacity: 4 te 80 inch ounces 
CUMMINGS & CO 
WICHITA 2, KANSAS 
C. P. ENSTON CO 
CLEVELAND 14, OHIO 
GARRETT SUPPLY CO 
LOS ANGELES 58, CALIF 
HIGGINSON EQUIP. SALES LTD 
BURLINGTON, ONTARIO CANADA 


“tte 


iit 























ri H Ho Hi ; percent’ FOR EVERY TORQUE APPLIC/.TION 
ste IN gee: 3 YER-EKSTROM COMPANY THERE IS A DEPENDA VERMONT 
(A) pace pene gaa ERE I'S A DEPENDABLE LIVERMONT TOOL 


AMALYIERS 
MONROE & COMPANY ADJUSTABLE WRENCHES 


o CINCINNATI, OHIO Pee.seT WRENCHES 
t 2nd St., Mineola, N. Y. : 
, 255 Eas d St., ’ a NASCO DISTRIBUTING CO a 
KENILWORTH, NEW JERSEY 
RICHMONT MICHIGAN SALES 
DETROIT 35, MICHIGAN 


SLOSS & BRITTAIN, INC 
SAN FRANCISCO 3, CALIF 
1. & SWEET 2 CO LOOK TO THE LEADER 
SALT LAKE CITY, UTAH 
TOOL PRODUCTS CO 
Toot raoouc arts INC. 
W. P. YOUNGER CO “THE HOME OF TORQUE” 


CHARLOTTE 1, N.C tf SO MYRTLE AVE MONROVIA CALIFORNIA USA 
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DESIGN LITERATURE continued 


beling or other essential instructional 
information placed on a product. 

(3) They may attack and lessen the 
tensile strength and durability of a 
product, causing it to fall short of 
the time indicated in endurance test- 
ing. 

(4) They may, in their metabolic 
activity, emit organic acids that etch STANLEY SAFETY SAW 
Or in some way disfigure a wanted 
smooth or polished surface. 

(5) They may grow over the strain- 
ing pores of filters, forming a closed 
mat to plug the filter pads. 


“A-B-Cs of Fungus Testing,” by Frank E. Swa- 
tek, PhD, staff consultant, American Labora- 
tories Div, American Electronics Inc, Fullerton, 
Calif, Environmental Quorterly, Jan 1961. 


252-46 Leeds Road, Little Neck 62, N.Y. 
STANLEY UNISHEAR 


Time-series Charts 


Time-series charts are a family of 
charts that engineers have found to 
be increasingly useful in recent years. 
Until a short while ago, these charts 
had been of use mainly to technically 
trained but non-engineering specialists, 
such as economists, statisticians and 
financial analysts. 

The time-series chart (or graph) is 
an historical record showing the course 
of events. This chart is continually 
useful as a record of events over a 
period of time. Frequently time-series 
charts are useful also as a means of 
analysis and projection. Unlike scien- 
tific graphs, they do not present direct 
evidence of physical laws in action, but 
they are a valuable—and often neces- 
sary—adjunct to many scientific and 
semi-scientific endeavors. 


STANLEY HAMMER 


STANLEY ELECTRIC Tools, manufacturer of power tools, is famous 
for quality and dependability. They demand trouble-free gear performance. 
Cutting precision gears of all types and sizes to customers’ specifications 
is our business. As part of this, Perkins custom-gear engineers work closely 
“Hew to Make @ Tine-Serles Chart,” by Kee- with our customers’ designers and production staffs. We can help you 


neth W. Haemer, Supervising Statistician, P desi . ed f oie d | “y oie 
Ameren teleghene and Telegraph Co. Pre- too . . . in design, improved performance, and cost control. t makes 
sented in “The Magazine of Standards,” Aug good sense to use the help of gear experts with 52 years experience. 


1960. American Standards Assoc., 10 E. 40th What are your gear problems? 
St., NY 16. 


— Handy Gear Cal- 
- culator, easy to use, 
Inserts in Polyethylene ; saves time. Folder il- 
lustrating Perkins cus- 
tom precision gears 
and facilities offers 
information. Both 
yours on request. 


Insert molding is the integral in- 
corporation of metal pieces in the 
molded part during the actual machine 
production cycle of the injection mold- 
ing process. These inserts are, for the 
most part, functional rather than deco- 
rative. The most common are inter- 
nally threaded inserts molded into 
bosses on the back of a panel so that j 
the panel may be assembled to another 
part by means of threaded metal bolts y MACHINE AND GEAR co. 
or screws. Another category of appli- | 
cation is encountered where plastic | 


NW 


Dept.92 West Springfield, Mass. 
Telephone: REpublic 7-4751 
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A full line of 
CLARE STEPPING SWITCHES 


SPRING-DRIVEN - DIRECT-DRIVE 
CAM-OPERATED 


fo meet exactly 
your most complex 


design requirement 


CLARE Stepping Switches are available with 
capacities from 10 to 52 points. Special assem- 
blies may be engineered to meet unusual re- 
quirements. All switches may be hermetically 
sealed in nitrogen or oil, provided with dust 
covers, and supplied with several styles of 
miniature connector or solder-type terminals. 
CLARE quality control and engineering design 
provides long-life, high-capacity, and 
minimum maintenance chrough 

millions of operations. 


z 


“TEPPING SWITCHES 


Write for 
Catalog 202 


CF CLAREscoa 


C. P. CLARE & CO., 3101 Pratt Bivd., Chicago 45, Ill. 

In Canada: C. P. Clare Canada Ltd., 840 Caledonia 
Road, Toronto 19, Ontario. 
Cable Address: CLARELAY. 


Cc. P. CLARE & CO. 


Relays and Related 
Contro/ Components 


CIRCLE 62 ON READER SERVICE CARD 


DEEP HOLE 


DRILLING 


Cingle 
or Multiple 
Spindle 


2k STEP AND REPEAT 
ACTION—NO SHOCK 2 


The number of steps pos- 
sible is infinitely variable 
—to satisfy any require- 
ment. 

Reduces breakage 

and over-heating 

of drills. 


* Can be added to existing machine, 
or used to replace old style units. 


* Adaptable to any single or multiple 
—spindle application. 


* Self contained—Compact 
Write for Literature 


Typical example of a multiple 
spindle unit drilling in medium 
hard cast iron. 
A Drillunit— 5 H.P 
Capacity will drive + 
10 %”" dia. drills 
or 6 %” dia. drills 
or 4%" dia. drills 
or 3 %” dia. drills 
or 2%" dia. drills 
or 11” dia. drill 








DRILLUNIT, INC. 


HYDRAULIC DRILL UNITS 
3267 Wight Street * Detroit 7, Michigan 
CIRCLE 207 ON READER SERVICE CARD 
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‘METALLIZED 
-CARBON-GRAPHITE 


BEARINGS - RINGS - GUIDES 
Now you can obtain all the = 
advantages of carbon-graph- 
ite PLUS the added strength 
and long life of metal reen- 
forcement. METALLIZED CAR- 
BON components are being 
successfully used in pumps, 
meters, ovens, conveyors and 
processing equipment. 


a g 


Our engineering department will 
M Al 1Z ED gladly make prompt recommendations 
eSCARBON® 


METALLIZED CARBON COMPANY 
19 SOUTH WATER ST. OSSINING, NEW YORK 


PROPERTIES 


© SELF LUBRICATING 
© OIL FREE 
© LOW COEFFICIENT 
OF FRICTION 
© NON-CONTAMINATING 
© CORROSION RESISTANCE 
© CURRENT CARRYING 


© EXTREME TEMPERATURES 
—100° F to 1000° F 


© WILL NOT WARP, SWELL, 
STICK OR GUM 


© OPERATES AT HIGH SPEEDS 
DRY OR SUBMERGED 
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DESIGN LITERATURE 


must be molded around a supporting 
and reinforcing structural piece such 
as steering wheels, handles and mis- 
cellaneous industrial parts. 

This paper describes insert molding 
with high density ethylene homopoly- 
mers of 0.96 density varying in melt 
index from 0.7 to 2.5, and copolymers 
of 0.95% density varying in melt in- 
dex from 0.8 to 2.5. 

Lessons for the insert molder are: 
Higher melt index materials can be 
molded with less strain, don’t go below 
0.125 in. in wall thickness, eliminate 
or reduce the thickness of any knurl- 
ing on inserts, aluminum and brass 
inserts are preferable io steel. 


“Insert Molding with High Density Polyethyl- 
ene,” by W. L. Price and W. A. Hunter, 
Celanese Plastics Co, SPE Journal, July 1960, 
Society of Plastics Engineers, 65 Prospect St, 
Stamford, Conn. 


Externally Pressurized 
Step Journal Bearings 


An externally pressurized gas 
journal bearing which achieves its load 
carrying capability by utilizing flow 
throttling dams parallel to the direc- 
tion of rotation is discussed in this 
paper. Test procedures and equip- 
ment used to develop this bearing 
concept are described. A theoretical 
method of determining pressure dis- 
tribution and load carrying capacity 
for the bearing is presented and corre- 
lated with experimental data for non- 
rotating shafts. Experiments show- 
ing the behavior of the bearing under 
shaft whirl conditions are described 
and illustrated. Suggested ranges of 
the design parameters are indicated. 
The paper also points out advantages 
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“The job they offered me was a challenge 
to man’s ingenuity, daring and responsi- 
bility, so naturally, I turned it down!” 
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A 


few 
words 
about 
Couplers 
ae from 
Earl F. Bruning 


Fourteen years ago those of us who were most concerned 
saw that before the art of hydraulics could fulfill its most 
extravagant promises, there would have to be found a simpler 
way of connecting fluid lines. It would have to be a precise 
way, too, because in handling fuels and liquids in the years 
ahead, no spillage or air inclusion could be acceptable. 


At The Bruning Company, we believe we have a family 
of quick-disconnect couplers that is definitely superior, 
exhibiting very low flow resistance and turbulence, and with 
operating pressures from 6,000 to 10,000 P.S.I. and up. 
The Bruning line of couplers is the broadest in the industry. 
Models can be furnished for nearly any fluid medium, ranging 
from simple hydraulic fluids to the most exotic liquids and 
fuels — even under extreme temperature conditions. 

Types include self-sealing and open-flow, self-locking and 
slip-joint, and various models for connecting and disconnect- 
ing under pressure. 

Because we have become specialists in this field and enjoy a 
remarkable degree of employee coopera- 

tion and enthusiasm, we have been able 

to price most of our couplers substantially 

below competitive models. 


Please let us know your application 
specifications so that we can send you 
a sample Bruning coupler. 


AING 


COMPANY 


LINCOLN, NEBRASKA 


Phone — HE 5-3511 * TWX—LI 8151 
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A BRAND NEW—EXCLUSIVE— 


for YONG LiFe READER SERVICE WILL BE ADDED 
ROUWARY FONTS _ 


TO THE POPULAR 
DESIGN DIGEST ISSUE— 


E ARCO is HEADQUARTERS for Rotary Joints! THE DESIGN ENGINEERS’ 


Types ... Sizes ... Styles for every purpose: 

Type C Top performer in industry for dryers, dry cans, rolls, 
and drums. Threaded ends, 44” to 3”. Syphon or single PRODUCT CATALOG INDEX 
flow. Steam, water, oil, air, gas, or chemicals. Also Type CR 
for rotating syphon. 

Type CF te end connection for easy installation. 119", 
2”, 214", 3”. 200-225 psi. 

Series 300 Large size, up to 244” x 24", 300 psi joints for 
circulating liquids. To 600° F. A f f 

Type CC— New heavy duty rotary joint for handling shock new, easy way Tor you to get manutac- 
loads on calender rolls. : “ 

Types D - E—High speed, ball bearing 4” rotary joints for turers’ product information. 
hydraulic fluids, coolants, and compressed air on spindles, 
drills, and clutches. 


rile Send for latest catalogs. BARCO MANUFACTURING CO. 
527H Hough Street ° Barrington, lilinois 


CIRCLE 209 ON READER SERVICE CARD 


Type C Type D 


Suppliers’ catalogs and bulletins—more 
than 2000 of them—will be indexed by 
product and alphabetically by company 











name. Brief descriptions of content will 


be included. 


Here’s an organized source for ready 
reference—no more leafing through back 
issues or spending valuable time hunting 


precision milled through files. 
or ground This will be the most complete index of 


by the w 
in ° . 
CA antec till Design Engineers. You'll want your per- 


LANDING GEAR CAM sonal copy of the DESIGN DIGEST Issue 
Eonic is regularly supplying 
Landing Gear, Drum, Pump, 
Face, Cylindrical two and log Index. 
three dimensional Cams to 


manufacturers throughout “ke : ry 
peri the Subscription Card in this issue—today! 


DRUM CAM 


available product data ever offered to 


which will include the new Product Cata- 


If you are not now a subscriber, send in 


PUMP CAM 


Design Analysis and Engineering Services Available. 


_ — | DESIGN DIGEST ISSUE 
E ONIC k; 5 and additional September 4, 1961 


Vie information 








459-B E. Hollywood « Detroit 3, Michigan 
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DESIGN LITERATURE . continued 
accruing from the design simplicity as 
well as the static and dynamic stability 
of this bearing concept. 

“Externally Pressurized Step Journal Bearings,” 
C. R. Adams, J Dworski, E. M. Shoemaker, the 


Boeing Co. American Society of Mechanical 
Engineers, 61-LUBS-8, 29 W 39th St, NY 18. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
card inside back cover. 


GEARHEADS, SPEED REDUCERS— 
Catalog 600-1, 28 pp. Supplies specifica- 
tions, dimension drawings, input-output 
ratios and other design and performance 
criteria data on sizes 8-18, as well as 
special types. Also covers packaged servo 
mechanisms, precision gear assemblies and 
related components. Superior Mfg & 
Instrument Corp, 36-07 20th Ave, Long 
Island City 5, NY 

Circle 350 on Reader Service Card 


SHEAR-PIN SPROCKETS-—Bulletin 
6119P, 8 pp. Tabulates dimensions, work 
ing loads and specifications of sprocket 
and-hub combinations. Also contains draw 
ings and formulas for selecting the stock 
sprockets. Chain Belt Co, Milwaukee 1 
Circle 351 on Reader Service Card 


GLASS-TUBE FLOWMETERS-—Cata 
log 520.100, 20 pp. Traces design features 
of an improved version of the variable 
area flowmeter and describes and _ illus 
trates several available tube and float types 
Carries capacity, dimension and material 
recommendation tables; dimension draw 
ings; and operating pressure chart. Wallac« 
& Tiernan Inc, 25 Main St, Belleville, NJ 

Circle 352 on Reader Service Card 


PRESSURE 
278, 6 pp. 


TRANSDUCERS-— Bulletin 
Describes design principle 
upon which bonded strain gage devices are 
based; outlines their functions and ad 
vantages; and explains how aircooled and 
watercooled models operate Includes 
typical performance table; selection chart 
covering 14 basic models with max pres 
sure limits for each; variety of available 
strain gage bridge designs and _ threads; 
table of cable and connector assemblies; 
and list of mating connectors 
Standard Controls Div, 5900 
Ave, Detroit 8 

Circle 353 on Reader Service Card 


American 
Trumbull 


TEFLON SHAPES—Catalog TFE-359, 8 
pp. Lists sizes, permissible tolerances, 
properties and end uses of sheets, rods, 
tubing, tapes, large diameter molded bars 
and cylinders. Cadillac Plastic & Chemical 
Co, 15111 Second Blvd, Detroit 3 

Circle 354 on Reader Service Card 
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SINTERED TITANIUM-—Bulletin 100, 
4 pp. Pinpoints potentials of material in 
modern design, outlining specifications and 
tolerances, grades available, physical prop- 
erties, and limitations. Pictures typical end 
uses. Mechanical Research Div, Clevite 
Corp, 540 E 105th St, Cleveland 8. 
Circle 355 on Reader Service Card 


DIFFERENTIALS, END GEARS— 
Folder, 4 pp. Covers solid and hollow 
shaft differentials in wide and narrow de- 
sign, supplying specifications, dimensions 
and dimension drawings. Tables carry data 
on precision end gears for 96, 72, 64 and 
48 diametral pitch. Instru-Lec Corp, 520 
Homestead Ave, Mt Vernon, NY. 

Circle 356 on Reader Service Card 


CARBON-GRAPHITE MATERIALS— 
Brochure, 8 pp. Presents concepts in use 
of materials for machine design, discussing 
and illustrating with curves and photos 
high elastic modulus, total impermeability, 
maintained flatness, resistance to chemical 
attack, thermal conductivity and low fric 
tion and wear. Tables show physical prop 
erties and recommended grades for seals 
and sliding surfaces. National Carbon Co, 
Div of Union Carbide Corp, 270 Park 
Ave, New York 17. 

Circle 357 on Reader Service Card 


PRECISION INVESTMENT CAST- 
INGS—Booklet, 14 pp. Reviews both 
benefits and limitations of the “lost wax” 
investment casting process. Discusses basic 
design principles and lists physical prop 
erties and uses of several popular metals 
Midwest Precision Castings Co, 10703 
Quincy Ave, Cleveland 6. 

Circle 358 on Reader Service Card 


RESIN FOR NEOPRENE ADHESIVES 
—Bulletin, 4 pp. Outlines physical proper- 
ties, handling characteristics, etc. of light 
colored, heat-reactive phenolic resin. In 
cluded are discussions and curves depict 
ing tensile shear, peel back and pre-react- 
ing resin test data. Schenectady Varnish 
Co Inc, Schenectady 1, NY. 

Circle 359 on Reader Service Card 


SILICONES FOR ELECTRICAL IN- 
SULATION — Bulletin CDS-288, 8 pp. 
Reviews use of silicone varnishes for im- 
pregnating and protective coatings; clear 
and opaque potting and encapsulating ma- 
terials; pressure sensitive adhesives; di- 
electric fluids; dielectric greases; wire and 
cable insulation, etc, giving typical elec- 
trical properties of each. Silicone Products 
Dept, General Electric Co, Waterford, 
NY. 

Circle 360 on Reader Service Card 


V-RING WEAR-—Technical bulletin SS 
461, 2 pp. Discusses causes of V-ring 
packing failure, based on recent study and 
possible solutions. Also describes new 


type of adapter ring that combines 
strength of a phenolic laminate with abil- 
ity to flex slightly under load. Greene, 
Tweed & Co, North Wales, Penna. 
Circle 361 on Reader Service Card 


SWITCHES--Caialog 200-61, 4 pp. Pro- 
vides ratings and dimensions of standard 
pushbutton, lever and turn switches. Pho- 
tograph of each model is included. Donald 
P Mossman Inc, Brewster, NY. 

Circle 362 on Reader Service Card 


TEMPERATURE TRANSDUCERS — 
Bulletin 3010, 4 pp. Describes design fea- 
tures of platinum resistance weld-on units 
for —435 to 1500 F service. Tabulates 
such data as nominal resistance at 32 F; 
operating current; time constant; accuracy 
within calibration range; dimensions, etc. 
Trans-Sonics Inc, PO Box 328, Lexington, 
Mass. 

Circle 363 on Reader Service Card 


Oe I HOSE FITTINGS— 
Bulletin 651, 6 pp. Carries specifications, 
dimensions and assembly instructions for 
low-cost, resusable straight, elbow and split 
flange fittings. Aeroquip Corp, Jackson, 
Mich. 

Circle 364 on Reader Service Card 


LUBRICATED PLUG VALVES-—Bro- 
chure, 16 pp. Large cutaways illustrate 
operation of cast steel units which use a 
ballbearing system to handle high-pressure 
line thrust on the plug. Pressure ratings 
and available sizes are tabulated. Wal- 
worth Co, 750 Third Ave, New York 17. 

Circle 365 on Reader Service Card 


AUTOMATIC RESET DIAL TIMER— 
Bulletin N-305B, 8 pp. Covers construc- 
tion, installation, application, specialized 
functions and electrical data. Includes six 
basic circuit arrangement diagrams and 
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something!” 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS 


Bausch & Lomb 


There are several openings for Sen- 
ior Design Engineers in the Product 
Design Sections of our company. 


These are permanent positions re- 
quiring the ability to take Mechani- 
cal Design responsibility from con- 
cept to a saleable product. Products 
involved are mechanical-electrical- 
optical in nature. Mechanical Engi- 
neering Degree and at least 5 years 
of mechanical experience is re- 
quired. Optical or electrical back- 
ground helpful but not necessary. 


Positions require board design, co- 
ordination of customer require- 
ments with Electrical and Optical 
Engineers, supervision of detail 
draftsmen, assistance to shop dur- 
ing construction and assembly as 
well as testing and development 
work. 


Those who can qualify and are inter- 
ested in real design responsibility 
are invited to send resume with sal- 
ary requirements to E. P. Faro, Pro- 
fessional Employment. 


Bausch & Lomb 


INCORPORATED 


17 Bausch Street 
Rochester 2, New York 





ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. Bow 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 





POSITION VACANT 


Product Engineer: Listed company, New 
York City area, specializing in manufacture 
of plastic, metal and wooden toys, musical 
instruments and allied products, requires the 
services of an exp'’d engineer. Must be 
capable of heading up design and develop- 
ment depts. to bring new products from the 
idea stage to the point of manufacture. Sal- 
ary—$12,000-$15,000. P-6904, Product 
Engineering. 





BUSINESS 
OPPORTUNITY 








NEW TOY IDEAS WANTED 


PRODUCTS WANTED: Well established 
research and development company de- 
sires to contact designers and inventors 
having new, novel and original ideas or 
inventions for toy or hobby field. Royalty 
or outright purchase. Prefer items two 
dollars retail and higher. Any accepted 
medium OK. Please send for submission 
forms. 


BO-6144, Product Engineering 
2°65 California St., San Francisco 11, Calif. 























“Put Yourself in the 
Other Fellow’s Place” 





TO EMPLOYERS 





TO EMPLOYEES 





Letters written offering Employment or 
applying for same are written with the 
hope of satisfying a current need. An 
answer, regardless of whether it is favor- 
able or not, is usually expected. 


MR. EMPLOYER, won't you remove the 
mystery about the status of an employee's 
application by acknowledging all ap- 
plicants and not just the promising can- 
didates. 


MR. EMPLOYEE you, too, can help by 
acknowledging applications and job offers 
This would encourage more companies to 
answer position wanted ads in this sec- 
tion 


We make this suggestion in a spirit of 
helpful cooperation between employers 
and employees 

This section will be the more useful to all 


as a result of this consideration 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 
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DESIGN LITERATURE . .continued 
mounting dimension drawings. Automatic 
Timing & Controls Inc, King of Prussia, 
Penna. 

Circle 366 on Reader Service Card 


SILICON RECTIFIERS—Catalog, 6 pp 
Tabulates average ratings and electrical and 
mechanical specifications of hermetically 
sealed, double diffused, axial type units 
Includes curves indicating surge current 
and temperature ratings. Solitron Devices 
Inc, 500 Livingston St, Norwood, NJ 
Circle 367 on Reader Service Card 


MEDIUM-DUTY CASTERS-—Brochure, 
4 pp. Contains specifications for swivel 
and rigid models in 3- through 8-in. dia 
wheels. Sketched are adaptations, includ 
ing casters with sealed bearings, brakes 
stems and position locks. Payson-Harris & 
Reed Inc, 2916 W Jackson Blvd, Chicago 
12 

Circle 368 on Reader Service Card 


ELECTRONIC TIMER—Bulletin 120, 4 
pp. Carries typical applications, features, 
operating principle, eight circuit diagrams 
with complete descriptions, dimension 
drawings, etc. of instrument suitable for 
uses involving automatic operation of elec 
tric circuits at preselected, adjustable time 
intervals and sequences. Farmer Electric 
Products Co Inc, 2300 Washington St, 
Newton Lower Falls, Mass. 

Circle 369 on Reader Service Card 


SELI-BONDING RUBBER — Bulletin 
SE-5504U, 4 pp. Discusses applications 
for the silicone rubber compound and 
describes technique for obtaining primer 
less bonds to ferrous-containing metals 
Several tables show typical properties 
Silicone Products Dept, General Electric 
Co, Waterford, NY. 

Circle 370 on Reader Service Card 


SPUN END PULLEYS—Bulletin 1160, 
8 pp. Describes and illustrates design fea 
tures and tabulates dimensions and 
weights. Curves show load ratings and 
comparison of belt training effects for vari 
ous pulley types. Stephens-Adamson Mfg 
Co, Aurora, Il. 

Circle 371 on Reader Service Card 


“MAD MOUSE” 


The “‘Mouse" zooms along 
on safe, sturdy alloy 
steel, flame hard- 

ened caster 

wheels 


ON SAFE, DEPENDABLE 
ALBION CASTERS 


Since 1880, the Allan Herschell Company 
has earned an enviable reputation for the 
development of unique and thrilling amuse- 
ment rides. Rides that are absolutely safe 
... built better...to last longer—with less 

maintenance. That's why the Herschell 

folks specify only the best when it comes 








FOR MORE CATALOGS 
AND BULLETINS 

1600 of ’em—see your copy 
of Product Engineering’s Mid-Sep 
1960 Design Digest. There you 
will find helpful design literature, 
classified under 10 different head 
ings, from important manufacturers 
and suppliers of components, mat« 
tials, power and control 
manufacturing processes. 


systems, 








A BRAND NEW 

— EXCLUSIVE — 

READER SERVICE 

WILL BE ADDED 10 

THE DESIGN DIGEST ISSUE 


A new, easy way for you to get suppliers’ 
catalogs and bulletins—more than 2000 of 
them—indexed by product and alphabeti- 
exclusive 


cally by company name. An 


PRODUCT ENGINEERING service: 


THE DESIGN ENGINEERS’ 
PRODUCT CATALOG INDEX 


This will be the most complete index 
of available product data ever offered 
to Design Engineers. Be sure of your 
personal copy of this popular issve 
and the Product Catalog Index. Send 
in the subscription card in this issue 
—today! 


THE DESIGN DIGEST ISSUE 
September 4, 1961 
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to safe, dependable, long-wearing caster 
equipment for their new space-age fun 
ride, the ‘‘Mad Mouse’’ 


So— whether your caster problems are simple 
or complex, why not let Albion show you how 
to get more caster for your equipment dollar. 


ALBION 
INDUSTRIES, INC. 
Albion, Michigan 

__ CIRCLE 210 ON READER SERVICE CARD 


Pa OIGITAL 
Ms "ADOYT 


featuring 
ONE-PLANE PRESENTATION 
Series 10000 


ALL Digits 
CAN BE 


Over 1000 a f 


firms throughout 
< the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts, 


PRICE 
COMPLETE < 


J 8” 


QUANTITY PRICES 
ON REQUEST 


Binary-To-Decimal WRITE TODAY FOR 
Decoders Available. complete SPECIFICATIONS 


Representatives in principal cities 

j 

Inpustriat Evectronic ENGINEERS, Inc, , 
le 5528 Vineland Avenue 4 

ts North Hollywood, California | 
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68 


RULON’S “Plastic Memory” 
Means Tighter Seals... 
Lower Costs 


RULON (reinforced TFE) parts 

post-formed from tape are ideal for 

seals, packings, rings, etc. because 

they exhibit no stick-slip and greatly 

reduce starting torque. And unlike 

rubber or leather, 

RULON takes any 

hydraulic fluid — and 

its plastic memory 

insures positive con- 

tact with shafts or 

cylinder walls, Parts 

have infinite shelf 

life, too — completely 

unaffected by 

weather, light or heat. 

Dixon’s self-lubri- 

cating RULON gives 

your sealing applica- 

tions all the advan- 

tages of Teflon — low 

friction, chemical in- 

ertness, Zero mois- 

ture absorption, ex- 

treme temperature 

range (—400 to +500°F) —- PLUS 

a tremendous increase in mechanical 
strength and wear resistance. 

Next time, look at your design 
with RULON in mind. This mate- 
rial is now available with improved 
sealing action and at costs competi- 
tive with leather and rubber. For 
complete data on stamped or post- 
formed parts . Special reinforced 
fluorocarbons for special needs .. . 
and a wide selection of basic shapes 
in both RULON and Teflon 
see our Catalog in 
Sweet’s Product 
Design File, or write 
for Brochure #9572. 

DIXON CORPO- 
RATION, 103 
BURNSIDE ST 

BRISTOL, R. I. 


# DuPont T.M. 
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Opening and closing this one-piece carrying case 
demonstrates the remarkable “hinge” property 


of TENITE POLYPROPYLENE 


Flexed a million times in one continuous laboratory test, a 
molded specimen of Tenite Polypropylene—the Eastman 
plastic with the “built-in hinge’—showed never a crack. 
That's why this case can have its base, cover, and handle 
molded as a unit, with obvious savings in design, fabrica- 
tion, and assembly. 

Made for a child's typewriter, the case is well able to take 
slam-bang treatment that will come its way. The high abra- 
sion resistance demonstrated in this use gives long life to 
the beauty of many products made from Tenite Polypro- 
pylene, and also suggests its use for gears, bearings, and 
similar hard-working parts. 

In addition to being injection molded, Tenite Polypro- 
pylene can be extruded into film, sheeting, and monofila- 
ments, and in special formulations is adaptable to blow 
molding, where its exceptional strength permits thin walls. 
The film is sparkling clear, heat-sealable, printable, and an 
effective moisture barrier—important features in packaging. 
Rigid sheet is readily thermoformed on standard equipment 
into large-scale sections or skin packaging. 

As extruded wire covering, Tenite Polypropylene exhibits 
excellent electrical and thermal properties. And formula- 
tions combining wectherability, low-temperature flexibility, 
and high tensile strength may be used to produce monofila- 
ments that are ideal for such applications as webbing for 
outdoor furniture. 

With the lightest weight of any solid plastic, Tenite Poly- 
propylene gives the greatest product yield per pound. As 
for colors, thousands of vibrant hues are available in Tenite 
Polypropylene—or in color concentrates for mixing with un- 
colored plastic to produce the desired color when molded 
or extruded. Eastman experience in coloring plastics ex- 
tends over 25 years, with additional background in color 
photography and textile dyes. In applying this plastic to 
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Carrying case molded by manufacturer of the’’ Tom Thumb” 
typewriter, Western Stamping Company, Jackson, Michigan. 


your product ideas, you can call on the aid of Eastman’s 
technical representatives and its extensive laboratory facili- 
ties. For information on Tenite Polypropylene or any other 
plastics in the Tenite family—butyrate, acetate, propionate, 
or polyethylene—write EASTMAN CHEMICAL PRODUCTS, 
INC., subsidiary of Eastman Kodak Company, KINGSPORT, 
TENNESSEE. 


POLYPROPYLENE 


an Eastman plastic 
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HOW TO APPLY LrA ) —_ PUMPS 


TO SOLVE PRODUCT DESIGN PROBLEMS 


VACUUM FORMING OF PLASTIC SHEETS 


Many engineers are now pushing hard for 
improved designs on products used for: (1) 
Lower-cost parts forming, (2) materials feed- 
ing and (3) handling, (4) automatic control of 
machines, (5) faster testing and inspection. 

To suggest how Gast Vacuum Pumps (used 
as original components) might help you solve 
related problems, we offer these 5 examples 


1. VACUUM FORMING of thermoplastic sheet 

materials. Suction from Gast Model 1065 
Vacuum Pump ‘‘drapes” heated plastic over 
male or female mold to make packages, prod- 


ucts, parts, etc Industries, Inc 
DLING PARTS 
+ I ‘ 











3—Vac-U-Litt Co. 


2. VACUUM FEEDER places U-board card into 

position on conveyor of cake wrapping 
machine. A % h.p. Gast 0321 Integral-Motor 
Pump provides vacuum 


3. VACUUM HOIST handles flat stock in 
weights up to 1,000 Ibs. per vacuum 
pad, using a % h.p. Gast Vacuum Pump 
Safety device holds if power fails 
4. VACUUM WEB GUIDE for paper rolls pre 
‘ vents edge of paper from wandering, also 
CYLINDER . ‘ keeps web tension constant. Two Gast Air 
CONDUIT, ETC. RRS eee nior Pumps activate controls 


; . ‘i igs 
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TESTING AND INSPECTION 


TO GAST 
WRITE FOR APPLICATION IDEAS VACUUM 
BOOKLET=-AND GAST CATALOG! = 


If the examples 

above interest you, 

request our ‘‘Appli- 

cation Ideas" Book- 

let. It contains 43 

product stories like 

these, plus helpful e 

diagrams on the BUBBLES IF LEAK EXISTS me Vacuum Engineering Co. 


uses of pneumatics 


Sie samy bo yout Annet” Pe : sf 5 55. VACUUM TESTER checks surface flatness 
ec fh of parts against a standard. Vacuum 
tc c 3 level maintained by Gast 0321 Pump energizes 


rs go” or “no-go” lights 
AIR MOTORS AIR COMPRESSORS VACUUM PUMPS 
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